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Rapid Population Growth 


Study Committee of the Office 
of the Foreign Secretary, 
National Academy of Sciences, 
Washington, D.C. 


[ The world's population is growing at an ever faster speed; by the 
year 2000 it is expected to be double its present size, with more than 
80 percent of that increase falling in the poorer countries. If develop- 
ing countries are to escape the serious consequences of such rapid 
population growth, they will need to undertake unprecedented efforts 
to bring down their birth rates. | 


World population at the beginning of 1970 was over 
3.5 billion. Less than two human generations ago, in 
1930, it was 2 billion. In little more than one human 
generation hence, in the year 2000, world population 
could easily reach 7 billion and possibly greatly ex- 
ceed this number. Growth rates have quickened: the 
world population increased from half a billion in 1650 
to 1 billion in 1825, to 2 billion in 1930, and to 3 bil- 
lion in 1960. The acceleration is shown in the ever 
shorter period required to double human numbers — 
175 years between 1650 and 1825; 105 years between 
1825 and 1930; and 45 years between 1930 and 1975. 
Between now and the century's end the developing 
nations are certain to experience higher growth rates 
than the economically advanced nations. By the year 
2000, the now-developing areas may well number 
some 5.4 billion persons; the economically advanced 
nations, some 1.6 billion. Thus, while the modern- 
ized nations will increase by some 600 million during 
the next 30 years, the developing nations could in- 
crease by about 3 billion, or five times as much. 


The population "'explosion''is, in general, the re- 
sult of great declines in death rates along with con- 
tinuing high birth rates. When death rates began to 
fall, as they did in European populations in the 18th 








Table 1: Estimates of World Population by Regions 





























(millions) 
Latin North 
Years World Africa Asia America Europe America Oceania 
East South excl, 
Asia Asia USSR USSR 
Carr-Saunders' Estimates 
1650 545 100 327 12 103 1 vs 
1750 728 95 475 11 144 1 2 
1800 906 90 597 19 192 6 va 
1850 icagi 95 741 33 274 26 2 
1900 1,608 120 915 63 423 81 6 
United Nations Estimates 
1920 1,834 136 997 92 485 115 9 
1930 2,008 155 1,069 110 530 134 10 
1940 2,216 We Ad eB x 132 579 144 Pi 
1950 2,515 222 1,381 162 571 166 is 
1960 2,998 273 794 865 212 425 214 199 16 
1970 3,659 348 965 1,108 283 458 254 233 19 
United Nations Projections (high variant) 
1980 4,551 463 igi 1,448 383 492 296 275 oo 
1990 5,690 629 1,405 1,910 522 526 346 323 29 
2000 6,995 864 1,623 2,443 686 563 403 376 35 





SOURCE: Tables on pp. 106 and 112 in Volume II. 





and 19th centuries, and in non-European populations in the 20th, more 
and more children survived to adulthood and were themselves able to 
produce children. Among Europeans and populations of European 
stock, death rates declined rather slowly, requiring many decades to 
fall from 30-35 per 1,000 to the 15-20 per 1,000 typical of most less 
developed countries today. Populations of European stock and, more 
recently, Japan have largely completed what demographers call the 
"demographic transition.'' Birth rates have declined from highs of 

30 to 40 or more births per 1,000 population to below 20 per 1,000. 
Since~death rates in these populations have now declined to the level 
of 10 per 1,000, annual growth rates are 1 percent or less, compared 
with 2 to 3.5 percent in less developed countries. The great reduc- 
tions in mortality did not reach the two thirds of mankind in the 
developing nations in Asia, Latin America, and Africa until after 
World War II. In general, birth rates have remained high, with the 
result that these areas are experiencing much higher rates of natural 
increase than ever occurred in the developed countries of today (this 
excludes the cases of rapid immigration). Latin America, the most 


rapidly growing continent at 3 percent per year, will double its pop- 
ulation in about 23 years. 


We can divide the less developed countries at the present time in- 
to three groups: 1) countries with both high birth rates and high death 
rates; 2) countries with high birth rates and low death rates; and 
3) countries with intermediate and declining birth rates and low death 























rates. The first group consists of those countries, mainly in Africa 
and some in Asia, where per capita incomes are extremely low and 
the process of modernization has barely begun; a few hundred mil- 
lion people are in this group. Most of the less developed countries 

in Asia and Latin America and some in Africa—with nearly 2 billion 
people —are in the second group. The third consists of a few coun- 
tries with perhaps 100 million people on the fringe of Asia and in 
Latin America, in several of which there has been a marked improve- 
ment in economic and social conditions during the last two decades. 


Consequences of Rapid Population Increase 





Rates of population growth in many less developed countries are 
at least half the rates of economic growth, and in some cases almost 
equal the latter. Chiefly because of the high fertility of these coun- 
tries, the ratios of children to adults are very high when compared 
with developed countries; and the numbers of young people reaching 
working ages are rapidly increasing. Both of these factors have 
serious economic consequences. 


Rapid population growth slows down the growth of per capita in- 
comes in less developed countries and tends to perpetuate inequali- 
ties of income distribution. It holds down the level of savings and 
capital investment in the means of production and thereby limits the 
rate of growth of gross national product. Food supplies and agri- 
cultural production must be greatly increased to meet the needs of 
rapidly growing populations. The number of persons entering the 
labor force grows very rapidly, while unemployment and underem- 
ployment are increasingly serious problems. An ever larger num- 
ber of workers cannot be absorbed in the modern (industrialized) 
sector; they are forced into unproductive service occupations or 
back into traditional agriculture with its low productivity and sub- 
sistence wages. Large supplies of cheap labor tend to hold back 
technological change, and industrialization is slowed by mass pov- 
erty which reduces the demand for manufactured goods. In some 
countries the growing populations outrun the levels at which renew- 
able soil, water or vegetation resources can be sustained, and the 
resource base deteriorates. 


Because the numbers of children grow even more rapidly than the 
total population, the need for educating ever larger numbers inhibits 
the raising of school enrollment ratios and improvement in the qual - 
ity of education. High proportions of children reduce the amount 
that can be spent for the education of each child out of any given edu- 
cational budget. The cost and adequacy of health and welfare serv- 
ices are affected by rapid population growth in much the same way. 
In the individual family, maternal death and illness are increased by 
high fertility, early and frequent pregnancies, and the need to care 








for excessive numbers of children. The physical and mental develop- 
ment of children is often retarded in large families because of inade- 
quate nutrition and the diseases associated with poverty. Poor and 
crowded housing in the urban slums of rapidly growing cities produces 
further illness and retardation. The large proportions of young people, 
particularly those who are unemployed or have little hope for a satis- 


factory future, can form a disruptive and potentially explosive politi - 
cal force. 


Only within the last few years, when the vastly accelerated rates 
of population growth have become apparent to all, have governments 
recognized the needs and the possibility of actions to protect their 
people from the consequences of their own fertility and to limit their 
birth rates. Over a billion births will have to be prevented during the 
next 30 years to bring down the world's population growth rate from 
the present 2 percent per year to an annual rate of 1 percent by the 
year 2000. The task may well be the most difficult mankind has ever 
faced, for it involves the most fundamental characteristic of all life — 
the need to reproduce itself. An unprecedented effort is demanded of 
opinion leaders, planners and community workers, yet success will 


depend on the private actions of hundreds of millions of individual 
couples. 


[ Excerpted from Rapid Population 
Growth: Consequences and Policy 
Implications, Volume lI. Baltimore 











(Md. ): The Johns Hopkins Press, 
for the National Academy of Sci- 
ences, 1971, pp. 2-7. | 























Family Planning Programs 
in Developing Countries 
Theodore K. Ruprecht and Carl Wahren 


[ A review of family planning programs in developing countries exam- 
ines their current activities and the important role of foreign assist- 
ance by private foundations and governments. Their impact on popu- 
lation trends is estimated, and some problems of future effectiveness 
are considered. | 


The problems posed by rapid population growth have 
led to active population policies designed to reduce that 
growth in an increasing number of countries. The Or- 
ganization for Economic Cooperation and Development 
(OECD) Development Center sent a questionnaire to 
administrators of national family planning programs 
asking what forces had triggered this policy response 
in their countries. Their answers consistently em- 
phasized the role of economic planners in recognizing 
the degree to which rapid population growth constrained 
the ability of the economy to reach its growth targets. 
Education Ministers were commonly mentioned as a 
source of impetus towards recognition of the desir- 
ability of restoring a demographic balance as they 
wrestled with the added educational strain imposed by 
accelerating school-aged populations. Concern for 
the health of mothers and children has also been a 
very important factor. 


Broadly speaking, government-sponsored family 
planning grew out of socio-economic considerations 
in Asia, and to a lesser extent Africa, while due to 
religious and other related factors medico-humani- 


Dr. Ruprecht is a Professor of Economics, 
Humboldt State College, Arcata, California. 
Mr. Wahren is Head of the Population and 
Family Welfare Division, Swedish Interna- 
tional Development Authority, Stockholm. 








tarian motives have so far dominated the Latin American scene. In 
certain cases, foreign advisors who brought the implications of popu- 
lation growth to the attention of the competent authorities were an 
important elements The development of a voluntary birth control 
policy was facilitated in several early cases by surveys which clearly 
showed that a large proportion of the people wanted smaller families 
and wanted family planning information. In examining the character- 
istics of underdeveloped countries having a favorable position on 
family planning, Bernard Berelson recently noted that a developing 
country with a large population, a comparatively high level of educa- 
tion and per capita income, a high population density and a continuing 


rapid population growth, would represent the most eager family plan- 
ning client. 


During the 1950s, numerous voluntary groups were formed in de- 
veloping countries to spread the family planning message and to pro- 
vide clinical services on a pilot basis. Government-sponsored volun- 
tary family planning first began in India in 1952, but it was not until 
the early 1960s that other governments made family planning a national 
policy. The movement has since spread to cover most countries in 
Asia and a number of nations in Africa and Latin America. Today 
some 30 governments in the developing world have adopted family 
planning as an official state-sponsored policy. In about 30 other less 
developed countries the authorities accept the family planning work 
carried out by voluntary groups. Some 90 percent of the Asian popu- 
lation (including Mainland China) live in countries with established 
family planning policies and service programs, while corresponding 
figures for Africa and Latin America amount to 20-25 percent. 


The vast majority of the operational national programs are admin- 
istered by Ministries of Health, and are usually closely related to 
the maternal and child health structure. In a few cases (e.g., Malay- 
sia, Pakistan) separate governmental bodies have been set up to ad- 
minister family planning services. Whatever the administrative form, 
close interministerial and interdisciplinary cooperation has proved 
essential to ensure the high level involvement of ministries dealing 
with education, labor, agriculture, community development and the 
like. Experience has further demonstrated the importance of giving 


the leaders of the national. population programs the highest possible 
administrative status. 


Institutionalized family planning aims at providing couples in the 
reproductive age-group with information about responsible parent- 
hood and access to contraceptive services. Programs differ widely 
depending upon national policies and the degree of government involve - 
ment. There seems to be a rapidly growing awareness, however, 
that the provision of clinical services is not sufficient per se to real- 
ize the targets set for a decrease in fertility. Intensified efforts are 
therefore taking place to spread the notion of the happy, well-fed and 




















well-educated small family with only two or three children. This 
implies the gradual build-up of major educational and informational 
campaigns which involve several ministries. The complexity of a 
national, well integrated family planning program—covering perma- 
nent and mobile clinical services, information campaigns, training 
of staff, research and evaluation—suggests that the Ministry of 


Health may not always be the ideal choice for coordinating the activi- 
ties. 


Resource Inputs in Family Planning 





Table 1 indicates the magnitude of personnel and monetary inputs 
of national family planning programs in 1969. Because of the large 
absolute numbers involved, the Indian and Pakistani programs are 
listed separately. In per capita terms, the personnel input repre- 
sents something on the order of one full-time equivalent family plan- 
ning person per 10,000 population for the countries listed. The 
budget figure represents $0.10 per year per person—about the same 
as an ice cream cone. Using the rule of thumb for the proportion of 
married women in the reproductive ages, the average figure be- 
comes $0.60 per head. 


Table 1: Resource Input: Selected National 
Family Planning Programs, 1969 























Personnel Resources 1969 Financial 
Resources 
p on Fiscal Year 

National Program Affiliated Program 1968 /69 

Program Full Part Full Part ae 

Time Time Time Time : 

India 44,584 N.A. N. A. 41,190 
Pakistan 3, 381 37,475 115 51,610 22,397 

Other 3,4242/  5.7552/ 5278/ 3,1238/ = g, 25gb/ 
Total 71,845 





a/ Includes Ceylon, Jamaica, Kenya, Korea, Malaysia, Mauritius, 
~ Morocco, Nepal, Singapore, Trinidad and Tobago, Tunisia and 
Turkey. Current data were not obtained for Chile, Colombia, 

Iran, Taiwan and the United Arab Republic. 


b/ Includes Jamaica, Korea, Malaysia, Trinidad and Tobago, and 
Turkey. Several programs had to be excluded because budgets 
did not show the family planning component separately. 


SOURCE: Questionnaire on National Family Planning Programmes, 





OECD Development Center, 1969. 








One feature of the financing of most of these programs is the high 
proportion of foreign assistance. In countries where a separate 
family planning budget exists or can be discerned, we calculated the 
amount of the total budget (either 1968 or 1969) which came from 
foreign sources in either local currency or foreign currency, includ- 
ing the value of supplies and equipment. The percentages of foreign 
sources are 14 percent for India, 34 percent for Korea, 29 percent 
for Malaysia, 47 percent for Trinidad and Tobago, 68 percent for 
Pakistan and 75 percent for Mauritius. 


The Role of Foreign Assistance 





International assistance in family planning began in the early 
1950s when private organizations, most prominently the International 
Planned Parenthood Federation (IPPF), the Ford Foundation, the 
Population Council and the Pathfinder Fund started providing support. 
In 1958 Sweden, through the Swedish International Development Author - 
ity (SIDA), became the first government to engage directly in opera- 
tional family planning assistance. Since then a number of other pri- 
vate groups and foundations, governments and international organiza- 
tions have made family planning assistance an integral part of their 
overall foreign aid programs. In the last two decades, international 
aid has been essential in creating a general climate of opinion favor- 
able to family planning, in forming and supporting private voluntary 
groups, in assisting the clinical training and research activities 
necessary in initial stages before official local support was obtained, 
and in advising and assisting governments in the formulation and exe- 
cution of national population policies. , 


Despite recent attention to family planning by the United Nations, 
the World Bank and a few donor governments, it is the major Ameri- 
can foundations and the IPPF that have all along provided a very sub- 
stantial part of the total resources going into the field (see Figure 1). 
Indeed, for the first ten years they were practically alone. Until re- 
cently government assistance has been sparse, and even today it is 
very limited in the number of donors. This is not surprising; few 
governments in the West have ever supported voluntary birth control 
in their own countries. If anything, the private family planning asso- 
ciations in most industrialized countries probably encountered more 
hostility and ignorance from their own authorities than was later ex- 
perienced in other parts of the world. International assistance to 
family planning is, of course, extended in response to specific re- 
quests by national governments or private associations in recipient 
countries. 


Foreign assistance in this field grew very rapidly in the late 
1960s, and support on a large scale is a very new development. In 
1962, less than $5 million of overseas aid went into family planning. 
By 1965 it had risen to some $20 million. In 1968, approximately 
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$70 million were committed for family planning assistance purposes, 
and the estimate for 1969 was $95 million. Figure I presents a break- 
down of this assistance by major donors. The rapid increase and 
growing importance of the United States Agency for International De- 
velopment (AID) assistance is the most striking change; the Figure 
excludes U.S. local currency assistance generated by food aid— 

about $50 million in 1968 commitments. (The dotted lines labeled 
"Net amount of funds" are arrived at by deducting the double counting 
which occurs in commitment figures because one agency contributes 
to other agencies. Our studies indicate that disbursements for calen- 
dar 1968 amounted to $42.5 million compared to the $70 million for 
net commitments shown in the figure; the chief difference between 
disbursements and commitments is accounted for by AID. ) 


A total of about 400 professional people on the donor side take 
part on a full-time basis in this international collaboration. In addi- 
tion, some 200 members of the United States Peace Corps are serving 
within family planning programs in Africa, Asia and Latin America. 
In seven major recipient countries, operational activities constitute 
the largest single use of foreign funds in four countries and contra- 
ceptive supplies in the other three. Research, training and informa- 
tion and education are much smaller users because of their rather 
modest size in toto; however, foreign assistance in research and 
training accounts for very large percentages of the total financing of 
these activities. The use of aid for contraceptive supplies is the 
most variable category, both as a user of funds and in the relative 
importance of foreign aid; by and large, itis highest in the smaller 
and younger programs. The relatively high proportion of foreign 
funds for operational activities, ranging up to 62 percent in Pakistan, 
may be surprising to some. 


A changing role of foreign assistance can be expected as programs 
mature and their needs change. One might anticipate, for example, 
an increasing emphasis upon research and evaluation, a decreasing 
emphasis upon training, and a lessening dependency on foreign re- 
sources for operational activities. Infact, a secular decline in the 
ratio of foreign to domestic resources might be a rough guide to the 
progress of the program. Family planning assistance does not re- 
place the needs for other forms of development aid. The competi- 
tion for funds which is most often suggested is that between family 
planning assistance and aid in the field of public health. It may well 
be that donors have sometimes focused too narrowly on family plan- 
ning in the past. To show greater concern for public health problems 
in general, and maternal and child health in particular, would prob- 
ably have a positive psychological impact and could well turn out to 
be one of the most effective ways of ''marketing'' family planning and 
bettering the results so far achieved. 





Figure lL: 


Volume of International Assistance in Family «. 








US $ million 


120 


Planning by Major Donors (Commitments) 





1962-69 





110 


70 } 


10 & Net amount 





1. Commitments for f.p. in donor countries are not included, nor is 
important nationally sponsored research, e.g. US NIH. 


2. Fiscal years vary and seldom coincide with calendar ‘years. 


Figures refer to fiscal years. 


3. Because several donors channel funds through other donors the 
net amount of aid falls short of the seeming grand total. 


4. Figures do not include US assistance in local currencies 


generated by food aid. In 1968 commitments amounted to some 
US $50 million, 


5. With few exceptions f.p. assistance is provided on a grand basis. 
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The Quantitive Impact of Family Planning 
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The most straightforward criterion of the success of a family plan- 
ning program is a reduction in the number of births from what the 
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number would have been in the absence of the program. Thus, an ob- 
vious technique for evaluation which immediately suggests itself to the 
layman would be an examination of the trend in the crude birth rate. 
This "obvious" procedure must, however, be used with great caution. 
In Hong Kong, for example, the crude birth rate declined from 35.5 
per thousand in 1961 to 21.3 in 1968. But the 19 percent decline from 
1961 to the 1965 rate of 28.8 was almost entirely (90 percent) due toa 
reduction in the relative number of women in the most fertile age 
groups and to a reduction in the proportions married at these crucial 
ages, and not due to a fall in fertility at all. The 26 percent decline 
from 1965 to 1968 is, on the other hand, almost wholly due to reduc- 
tions in marital fertility. Itis perhaps significant that this latter de- 
cline is consistent in time and age pattern with the family planning 
activities after 1964; some of the earlier decline which stemmed from 
delayed marriage might also be attributed to the family planning cam- 
paign, which deliberately tried to change early marriage patterns. 


When we ask how many births have been averted as the result of a 
program, we face difficulties with both parts of this question, i.e., 
the number of births which have been averted, and the number of 
averted births which are due to the program. One approach is to esti- 
mate the difference between the expected number of births and the ac- 
tual number of births in the population. The method used in evaluating 
the impact of the Taiwan program was trend analysis of the birth rate. 
The birth rate decline of 2.3 percent per year from 1951 to the begin- 
ning of the program in 1964 was used as an estimate of trend. From 
1964 to 1968 the birth rate fell from 34.5 to 28.8 per thousand, an 
annual decrease of 5.4 percent. It thus appears that the program re- 
sulted in an acceleration of the decline by 3.1 (thatis, 5.4 minus 2. 3) 
percentage points per year. However, due to the small size of the 
1964 program and the nine months gestation period, no significant 
impact could have occurred in 1964; if we include the 1964 birth rate 
in the pre-program period and recompute the trends, we find a pre- 
program decline of 4.0 percent per year and a program advantage of 
only 1.5 percentage points. In a similar method used to evaluate the 
Singapore program, ''expected" single year rates of age-specific 
fertility were calculated on the basis of pre-program trends in these 
rates and used to estimate expected births; differences between ac- 
tual and expected births were considered attributable to the program. 


One of the problems with these approaches is that a family planning 
program receives credit for all new contraceptive acceptors, and 
those who improve their contraceptive efficiency as a result of switch- 
ing techniques or increased motivation, whether or not these were 
actually related to program actions. The program is also credited 
with any intensification of the effect of the other socio-economic de- 
terminants of fertility, e.g., an increasing rate of female labor 
force participation. An evaluation technique which escapes from the 
weakness of having unquantified family planning as the only indepen- 
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dent variable is multiple regression. A multiple regression fertility 
model which included quantified family planning as one of the several 
independent variables was developed for Taiwan; it shows that family 
planning activity, as measured by lagged man-months of effort, had a 
small but statistically significant impact upon the adjusted birth rate. 
Unfortunately, few countries have the data required for this kind of 
analysis. 


For a global assessment of the impact of family planning activities 
in underdeveloped countries including those where data are sketchy, it 
is appropriate to attempt an approximation of the magnitude of impact 
based on levels of program activity. In order for a program to pro- 
duce a decrease in the birth rate it must achieve the intermediate step 
of getting fecund couples protected, and we therefore estimate the in- 
crease in the number of protected fecund couples. We have assembled 
the figures on new acceptors by type of contraceptive from the major 
national and private family planning programs in underdeveloped coun- 
tries (Table 2). We recognize that statistics from service records 
must be viewed with caution because of their inherent upward bias, 
but we have accepted them at face value in what follows. 


Table 2: New Acceptors by Contraceptive: Institutionalized 
Family Planning, Underdeveloped Countries, 
Recent Years 


























Contraceptive Method 
er masien Sterilization in 000 IUD in 000 Pills in 000 Conventionals in 000 
1964 | 1965 | 1966 | 1967 | 1968 1965 | 1966 | 1967 | 1968 1966 1967| 1968] 1966 | 1967 | 1968 

India 318 | 487 | 801 1,602 11,709 610 885 729 526 1 7 494 (5)| 473 co] 755 (5) 
Korea 26 | 13 20 20 16 226 392 323 263 o | 76 1134 153 136 
Pakistan 4 29 152 416 38 483 671 865 ) O j639 (5)|1,327 (5)|}1,699 (5) 
Teiwan 13(4)) 13(4) 13(4) 13 99 111 121 124 28 36 N.A. 
ced a 1 1 23 77 146 136 Ju2 | 62 [113 3 (6) 1 (6) 2 (6) 
Others (2) 14 15 21 26 73 125 166 211 [33 «| a9 «Jz4e | 46 61 65 
Total (3) | 344.6/524.8B77.9 |1,807.2 |2,179.8|1,068.512,073.3|2,157.0|2,12543 175.3 179.8 1479.7 1182.9(7) | 215.3(7)| 203.8(7) 





















































(1) a the Carribean. Includes Argentina, Brazil, Bolivia, Costa Rica, Colombia, Cuba, Chile, Dominican Republic, Ecuador, El 
ivador, Guatelama, Honduras, Mexico, Nicaragua, Panama, Par raguay, Peru, Urugay, Venezuela. Annua 1 allocations were made for 
Bolivie, Dominican Republic, Cul ba, Peru = Uruguay for IuD's and Pills from 1965-68 totals, on the basis of the yearly pattern 
in Latin America net of Colombia and Chil 


(2) Barbados, Ceylon, Jamaica, Kenya, nae Mauritius, Morocco, Nepal, Singapore, Trinidad and Tobago, Tunisia, Turkey, United 
Arab Republic. 


(3) Independently summed before rounding. 

(4) Literature implies constert. 

(5) Stock figure calculated from distribution date. 

(6) Known to be underreported. 

(7) Net of India and Pakistan stock figures. 

Sources: Questionnaire on motions) Family Planning Programmes, 0.E.C.D. Development Centre, 1969, Maria L. Garcia, Informe Sobre El 
Estado los Fro S Us Plentricacton Fanttter Fe ae be 1968, Centro Latinoamericano De ‘Dencgratias Bevis Xe 


anning Programmes: A Factbook, Population Council and 








ago erat 
Sotesnetsonal Soatinute’ oor ro Study of Human perctactton TOG. 


The number of protected fecund couples is not equal to the sum cf 
new acceptors over the same time period because of two phenomena: 
1) not all couples accepting contraception persist with its practice, 
and 2) as females age their reproductive capacity declines. In most 
cases the onset of sterility is imprecisely recognized, so that contra- 
ceptive use continues but it ceases to have a reproductive impact. To 
calculate the numbers of protected fecund couples it is necessary to 
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determine the joint probability of a contraceptor continuing contra - 
ceptive practice and not becoming naturally sterile. 


We have carried out the required calculations for each contracep- 
tive separately. For sterilization, we conceive of the proportion who 
continue practicing as those couples which are not broken through the 
death of either or both partners, and we have chosen an annual pro- 
portion, 0.9809, reflective of Indian and Pakistani levels. These 
rates vary considerably with age; we have used the age distribution 
from India of women who have themselves been sterilized plus those 
whose husbands have been sterilized (the Indian program accounts for 
large proportions of total sterilizations). Continuation rates for IUDs 
(intra-uterine devices) are complex functions of such variables as the 
age and parity of the female, the time period between delivery of last 
birth and IUD insertion, and the amount of briefing provided by the 
inserter. We have chosen to use a common set of rates derived from 
the rates for India, Korea, Pakistan and Tunisia, covering a range 
from 80 percent continuation after six months down to 39 percent 42 
months after acceptance. A common set of continuation rates for 
pills was also used, based upon evidence from India, Korea, Mauri- 
tius and Puerto Rico. They range from 65.5 percent continuation 
after six months to 30.5 percent after 30 months. Conventional con- 
traceptives raise a different sort of estimation problem; continuation 
rates should only be applied to the flow of new acceptors and not to the 
total flow of materials to new and old users. The continuation rates 
for condom users from Mauritius were adopted, namely 0.48 for six 
months, 0.29 for '8 months and 0.21 for 30 months. 


Table 3 pre- Table 3: Potentially Fecund Contracepting Couples 
sents the num- From Institutionalized Family Planning 
; Activity 1964-68 
ber of potentially —y 
fecund contra- 
cepting couples 














Number by Contraceptive in 1, 000s 








re sulting from Year Steriliza- IUD Pills Conventional Total 
institutionalised Ending tion Contraceptives2’ 
family planning 1965 829 838 N.A. 

activity from 1966 1,643 2,249 48 1,134 5,074 
1964 to 1968. 1967 3,321 3, 364 150 1,800 8,635 
Sterilization 1968 5,279 4,185 l 2,454 12, 329 





contributed 32 
percent of total 
coverage in 1966, 
increased its role to 38 percent in 1967 and 43 percent by the end of 
1968. The IUD percentage has fallen from 44 percent in 1966 to 34 
percent by the end of 1968. The Table indicates a very rapid growth 


in total numbers; this high rate of increase was, of course, from a 
very small base. 


a/ Indian and Pakistani user totals plus new acceptor continuers. 
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Future Prospect 





The foregoing estimate demonstrates that, despite the recent in- 
creases in numbers, current levels of institutional family planning 
activity are still having only marginal effects on the total populations 
involved. The key question is the degree to which this level of impact 
can be sustained and increased. 


The impression given by a current review of programs is one of an 
apparent loss of momentum. This is due to a variety of factors, and 
can be documented by reference to: the standstill status of several 
programs at their initial stages; the slowdown in the growth rate of 
such a numerically important program as India's; and the unsteady 
trend of activities in such a ''success'' program as Korea's. In India 
the numbers of new acceptors of sterilization, IUD and pills decreased 
by 14 percent in 1968/69 after annual increases of over 30 percent in 
preceding years. In Korea, the family planning budget has increased 
by only 5 percent since 1966, while the health budget rose by 100 per- 
cent and the national budget by 130 percent; and family planning activi- 
ties in 1967/68 were somewhat below 1966 levels, followed by modest 
expansion in 1969. However, it should be noted that budget and person- 
nel targets for family planning in plans for the 1970s, in countries 


where these are defined, show projected increases, especially in the 
case of India. 


In drawing conclusions about the adequacy of program growth rates, 
two phenomena which will require an acceleration in pace must be 
noted. The first is the rapidly growing size of the female groups in the 
reproductive ages. In Taiwan, for example, the number of women 15- 
49 will increase in seven years by 29 percent from the current 3 million 
to almost 4 million in 1975. These will be concentrated in the ages of 
highest fertility; the number of women 20-24 will increase more than 
78 percent. It is feared that the fall in the birth rate may be halted, 
since the younger women are the least interested in family planning 
and the older group are already being skimmed of much of their "cream" 
in the sense that a large percent of them have already accepted or tried 
and rejected contraception. Taiwan illustrates how, as a result of 
rapid population growth in the past, the absolute number of women 


which must be reached by a family planning program is substantially 
increased. 


The second phenomenon is the imperfect continuation rates for con- 
traceptors. In order to maintain a given increment in the number of 
participants in a program the number of new acceptors must grow 
rapidly, because as the program builds up the dropout rates produce 
larger and larger numbers of former practitioners no longer using 
contraception who have to be replaced. It can be estimated that in 
order to recruit a constant 100 additional participants per year, 122 
acceptors must be reached in the first year, 158 in the second, 196 in 
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the third, 233 in the fourth and 270 in the fifth year assuming a 
monthly survival rate of 0.97. The effect of these two phenomena is 
a situation which requires a greater and greater effort to keep the 
same absolute level of impact on the number of couples protected or 
on the birth rate. And if family planning programs are to move the 
world very far through or significantly hasten the demographic transi- 
tion, a greater effort than even this must be achieved. How large this 
effort must be depends upon national rates of growth in the number of 
reproductive women, the rate of discontinuance, the level of current 
protection and the time period allowed for the transition, i.e., the 
rate of spread of contraceptive coverage. 


It is important to realize, first, that the only cases where family 
planning programs can be shown to have had an apparent impact on 
the birth rate are in those countries, such as Taiwan, Korea, Hong 
Kong and Singapore, where a downward trend in fertility had already 
begun. Second, even in these ''successful'' programs the age and 
parity distribution of acceptors is such as to indicate that family plan- 
ning is used by couples who already have large families and may, 
therefore, be highly sensitive to incremental births. For example, in 
Korea, only 27 percent of women accepting an IUD had less than three 
living children and 32 percent had five or more. Thirdly, it appears 
that in many cases there are significant numbers of contraceptive 
users prior to the beginning of national programs, though the form of 
contraceptive practice is often inefficient. 


Experience with the acceptance and spread of behavioral change in 
other areas, e.g., agricultural innovation in seeds and the adoption of 
new techniques of production, indicates an ''s'' shaped pattern of accept- 
ance in which an initial period of slow acceptance is followed by a period 
of rapid and then by a concluding period of slow adoption as saturation 
is approached. The crucial question is, of course, how early in the 
life cycle of adoption this saturation or slackening occurs—i.e., after 
what percent of the relevant population has become users of the inno- 
vation. This is a question of how resistant and how large is the group 
of innovation avoiders. On the other hand, there is probably a take- 
-off point, a point at which acceptance is sufficiently widespread to have 
changed the psychological and cultural climate of adoption and produced 
a situation in which social change is self generating. The problem 
faced by family planning programs may be thought of as a race be- 
tween this saturation range and the take-off point. If the saturation 
or momentum-loss point is less than the take-off point, the program 
encounters diminishing returns short of required levels, and the coun- 
try finds itself in a demographic trap which produces excessive popu- 
lation growth largely beyond the control of a family planning program. 


[ Excerpted from Population Programmes and 
Economic and Social Development. Paris: De- 
velopment Center, OECD, 1970, pp. 39-41, 
45-52, 57-64 and 66-70. | 
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The Impact of Population Growth 
on National Economic Development 
Theodore K. Ruprecht and Carl Wahren 


{[ Theoretical and empirical analysesof the effects of rapid population 
growth upon the performance of a total economy show that a reduction 
in fertility can make significant contributions to the development pro- 
cess. These contributions become increasingly important after 15 to 
20 years. | 


A number of economic growth models have been de- 
signed to explore the effects of different trends of fer- 
tility upon economic development and per capita in- 
come. The models are dynamic simulations in which 
various predetermined population projections work 
through capital-output ratios or production functions to 
yield output projections. The models differ in the num- 
ber of parameters through which population affects the 
growth process, the level of disaggregation, and the 
conceptualization of the behavioral relationships. Gen- 
erally speaking, population is visualized as influencing 
economic growth through its effects upon the basic eco- 
nomic inputs of land, labor and capital. The supply of 
utilized agricultural land is influenced by the pressure 
of population upon the extensive land margin. Employ- 
ment is influenced from the supply side by the size and 
growth of the working-age population, and from the de- 
mand side by the level of employment-generating in- 
vestment in the non-agricultural sector and by the sup- 
ply of land in the agricultural sector. Investment is, in 
turn, affected by the impact of population upon the sav- 
ing-consumption decisions of households, governments 
and business. [ The extent to which large family size re- 
duces national savings is examined in pp. 23-28 below. | 
In addition, population is seen to play a part in shaping 
the composition of investment via its role in determining 


Preceding article also by Dr. Ruprecht 
and Mr. Wahren. 
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the demands for investment in non-productive uses, e.g., schools and 
houses, rather than in directly productive equipment. 


Table 1: Population - Economic Growth 
Simulation Comparisons 








Per capita income under declining fertility as 
a percentage of that under constant high fertility. 





After 10 After 20 After 30 











Model Country Years Years Years 
Coale & Hoover India 103 113-116 138-148 
Hoover & Perlman Pakistan 114-120 
Ruprecht Philippines 104-105 117-132 135-193 
Newman & Allen Nicaragua 105 145 125 
Enke (''Fewer Births'') General 109 119 129 

15 years 
TEMPO (''Pop. Growth'') General 111 136 





SOURCES: Ansley J. Coale and Edgar M. Hoover, Population Growth 
and Economic Development in Low-Income Countries, 
Princeton University Press, Princeton, 1958. 








Edgar M. Hoover and Mark Perlman, ''Measuring the Ef- 
fects of Population Control on Economic Development: 
Pakistan as a Case Study,'' Pakistan Development Review, 
Vol. 6, No. 4, Winter 1966, pp. 545-566. 


Theodore K. Ruprecht, Population and Economic Develop- 
ment in the Philippines, unpublished. 











Peter Newman and R. H. Allen, Population Growth and 

Economic Development in Nicaragua, Robert R. Nathan 

Associates Inc., Washington, D.C., 1967. 

Stephen Enke, Raising Per Capita Income through Fewer 


Births, TEMPO, General Electric Company, Santa Bar- 
bara, California, March 1967. 











Population Growth and Economic Development Background 
and Guide, prepared for the Agency for International De- 

velopment by TEMPO, General Electric's Center for Ad- 

vanced Studies, Santa Barbara, California. 








Table 1 presents the results of these models in terms of the per 
capita income advantage of reducing fertility as compared with con- 
stant fertility. The results obtained from the various models, includ- 
ing those derived from data on actual trends in four different countries 
and two simulations designed as generalized models for developing 
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countries, are quite consistent. The gains from fertility reduction 
amount to a per capita income advantage of approximately 3-5 percent 
after 10 years, 15-25 percent after 20 years, and 25-50 percent after 
30 years. This shows that population growth is an important develop- 
ment variable, but that the economic impact is more a long-run than 
a short-run phenomenon. 


Since the economic impact is relatively small in the short run and 
since economic development plans are also short run, usually five 
years or less, a tendency exists to dismiss population considerations 
and fertility control measures as unimportant in economic planning. 
The danger is, however, that as short-run periods follow one another, 
the long run is entered without ever having considered population 
which is an important long-run growth variable. The contributions to 
per capita income of a lower rate of population growth in the Philip- 
pines can be seen from Figure 1 which contrasts the time trend of per 
capita income under three sets of conditions representing different 
levels of economic ''success:'' case 1 when economic and social con- 
ditions are ''unfavorable for sustained growth, '' case 2 of ''moderately 
successful growth,'' and case 3 of "highly successful growth.'' The 
"c'' and '"'d'' trend lines differentiate the ''constant" and ''declining"' 
fertility situations in each case. It is apparent that a reduction in 
fertility makes an important contribution to improvements in material 
welfare and that the per capita income advantage is fairly constant at 
all three levels of economic performance. That is to say, the rela- 
tive income advantage of reducing fertility is approximately the same 
over a very wide range of economic growth conditions. This is an 
important conclusion: it means that ''successful'' economic growth 
does not weaken the argument for controlling fertility. 


Cases 2 and 3 demonstrate that fertility reduction is neither a pre- 
requisite for nor is constant high fertility an absolute barrier to eco- 
nomic development. Sustained economic growth can be achieved in 
the face of rapid population increase, but only when other economic 
growth parameters are sufficiently favorable to offset the disadvantage 
of constant fertility and rapid population growth. The situation de- 
picted by case 1 ("'unsuccessful growth") is an especially interesting 
one. It is the situation in which the values of the growth determining 
coefficients are not sufficient for sustained economic development in 
the face of unchecked population increase. The crucial role of fer- 
tility reduction in this case caneasily be appreciated, since it makes 
possible a continuing modest rise in incomes under conditions in 
which they would otherwise fall. 


It should be noted that in case lc, the case of constant fertility, 
per capita income rises in the initial few periods before the full re- 
tarding effect of the accumulating population burden takes hold. It 
would be unfortunate if this period of rising per capita income was 


20 











Figure 1: Population and Economic Growth: Three 
Possible Economic Growth Patterns 
Under Declining and Constant Fertility 
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interpreted as a sign that a population problem did not exist, since 
the economic deterioration of the later periods is entirely due to the 
"population problem'"! of the initial periods. If fertility reduction is 
delayed until the onset of economic stagnation or deterioration, the 
rapid population growth which has occurred will have built into the 
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population such a growth momentum that the reversal of the economic 
trend by fertility control or other means will be extremely difficult. 
The lesson is that fertility control must have a long lead time over 
the emergence of a ''population problem." 


Some Trade-Offs 





The extent to which growth parameters must be changed in order 
to offset the disadvantages of unmodified fertility is calculated in the 
Philippine study on which Figure 1 is based. The following changes 
were found to individually insufficient to offset the effects of con- 
stant fertility: 


1) an increase in savings of 15 percent for households, 5 percent 
for government and 19 percent for business; 

2) a reduction by 2/3 in the decline in the employment-generating 
ability of investment; 

3) a doubling from 1 to 2 percent per year in the rate of produc- 
tivity increase in the non-agricultural sector; and 

4) an increase in exports contributing 0.7 percent of the annual 
required growth rate in agriculture. 


Certain combinations were also insufficient; e.g., an increase in 
savings combined with the change in the employment coefficient, or 
the increase in non-agricultural productivity combined with the change 
in employment. Other combinations sufficient to offset the disadvan- 
tage of undisciplined fertility include: increased savings and the ex- 
port boost, increased savings and non-agricultural productivity, and 
an increase in non-agricultural productivity combined with the export 
boost. Itis possible to offset the cost (in terms of foregone potential 
per capita income) of rapid population growth by achieving more 
favorable economic growth parameters, but only at the price of in- 
tensifying the already difficult development task. Population expansion 
hinders their achievement, for example, by increasing the pressure of 
consumption upon household incomes and thus savings. The failure to 
reduce fertility, therefore, either results in a loss of per capita in- 
come or in an increase in the required development effort. 


| Excerpted from Population Programmes 








and Economic and Social Development. 
Paris: Development Center, OECD, 1970, 
pp. 19-25. ] : 
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Dependency Rates and Savings Rates 


Nathaniel H. Leff 


[Income levels are usually considered the main determinants of na- 
tional savings rates. However, cross-sectional regressions for 74 
countries show both savings ratios and per capita savings levels 
more strongly correlated—negatively —with the percentages of de- 
pendents (children and aged) in the population than with per capita 
incomes. Thus, high fertility and dependency ratios in underde- 
veloped nations hinder economic growth by curtailing the savings 
needed for physical and human capital formation. ] 


Most discussidéns of the determinants of interna- 
tional savings rates have accorded an important role 
to the level of per capita income. This view is sup- 
ported by the observation that the savings-income 
ratio is usually higher in the rich countries than in 
the poor, and has received some support from the sta- 
tistical studies of international savings rates. The 
cross-section results suggest that with rising income 
levels in individual countries, aggregate savings rates 
should rise as well. This has not been borne out, 
however, by the time-series data for most countries. 
Per capita income has been growing at annual rates of 
1 to 2.5 percent in most underdeveloped countries 
during the past 15 years; and many of the social and 
economic changes, such as expansion of the capitalist 
sector, which are expected to raise aggregate savings 
ratios have in fact occurred. Nevertheless, savings 
rates have generally not shown an upward trend. 


Demographic Conditions and Savings 





The cross-section and time-series savings func- 
tions may be inconsistent because the correlation be- 


Dr. Leff is an Associate Professor at the 
Graduate Business School, Columbia Uni- 
versity, New York. 
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tween savings/income ratios and per capita income may, at least in 
part, reflect a connection between savings ratios and another variable 
which did not change as levels of per capita income have risen. Crude 
birth rates are an obvious candidate for this '"'true' variable. Ranging 
from 34-45 per thousand population in most underdeveloped countries 
as compared with 17-23 for most of the advanced countries, they are 
highly correlated with per capita income levels. At the same time, 


birth rates in the underdeveloped countries have generally not declined 
in the postwar period. 


The idea that demographic factors should be included in the analy- 
sis of savings rates is also indicated on analytical grounds. A number 
of economists have long suggested that birth rates should be inversely 
related with a country's savings potential. This suggestion is also 
supported by casual empiricism. A number of countries, e.g., Japan, 
Luxembourg, Norway and the communist countries of Eastern Europe, 
with high rates of saving which are ''exceptions'"' to a per capita income - 
Savings ratio model, fit nicely into an approach which includes demo- 
graphic conditions. Their birth rates are all low relative to their in- 
come levels. Although demographic conditions have been suggested by 
some writers as important determinants of savings rates, this idea 
has not been in the mainstream of the discussion. Indeed, some stud- 
ies and textbooks barely mention it, partly because the hypothesis has 
not been validated by extensive empirical testing. Consequently, it 
should be worthwhile to see if inclusion of demographic factors does 
increase our capacity to explain international savings behavior. 


The Hypothesis 





The notion that high birth rates will constrain saving has two com- 
ponents. First, a prolonged high birth rate will affect a population's 
age composition, placing a relatively large percentage of the population 
in the younger age brackets, as borne out in recent demographic ex- 
perience. Second, the logic of an inverse relation between dependency 
ratios and savings rates, inturn, goes as follows. Children constitute 
a heavy charge for expenditure which, in the standard national income 
accounting framework, is put under the heading of consumption. Be- 
cause they contribute to consumption but not to production, a high ratio 
of dependents to the working age population might be expected to im- 
pose a constraint on a society's potential for savings. 


The three sources of savings are: private household savings, the 
public sector's surplus on current account, and corporate savings. 
The hypothesized link between high dependency ratios and low house- 
hold savings is, as just described, direct. A connection can also be 
suggested with government revenues, and perhaps surplus, if we as- 
sume that taxation is levied out of discretionary expenditure, which in 

rnis defined as the surplus above a (conventional) minimum per cap- 
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ita standard of living. Hence, taxation revenues would be lower be- 
cause the consumption burden imposed by dependents reduces this 
surplus. There is no obvious reason why the dependency ratio should 
affect corporate savings; but-we should recognize that in countries 
where corporate ownership is not widespread and most businesses 
are family firms, the boundary between business and family income 
is not hard and fast, so that the household consumption constraint 
imposed by dependents would also affect ''corporate savings.'' Simi- 
larly, in many countries, public sector corporations play an impor- 
tant economic role, particularly in large scale activities. These 
large investments, which in other countries would be financed from 
corporate saving, may show up under the heading of a public sector 
surplus or borrowing from household savings. 


The hypothesis of a connection between dependency ratios and 
savings has in fact been supported by econometric studies which in- 
cluded demographic factors: W. Eizenga's work on personal saving 
in the United States; and a broader study, Franco Modigliani's 
pioneering analysis on international ''private'' (personal plus corpor- 
ate) savings rates. The present work extends the scope of the inquiry 
to gross domestic savings rates (i.e., including public sector savings). 
We will also consider 74 countries as compared with the 24 and 36 in 
Modigliani's samples. 


Statistical Estimation 





The technique adopted was multivariate regression analysis. The 
dependent variables employed in the different equations are S/Y, the 
aggregate domestic savings ratio, expressed in percentage points; 
and also S/N, the value of-per capita savings, expressed in 1964 dol- 
lars. (Y = gross national product, S = total national savings, N = 
population numbers.) The independent variables used are: 


First, the level of per capita income, Y/N, expressed in U.S. dol- 
lars. The observations for most countries are for 1964. 


A second independent variable is the rate of growth of income. 
The original Modigliani-Brumberg hypothesis suggested using the 
rate of growth of aggregate income; but preliminary results indi- 
cated that the rate of increase of per capita income was much more 
significant. For this variable, g, the average annual growth rate in 
the preceding five years, expressed in percentage points, was used. 


A third independent variable is Dj, the percentage of the population 
aged 14 or less. It is a rough index of the dependency burden im- 
posed by children. This has a range of 40-46 percent for most under- 
developed countries, and 24-31 percent for the advanced countries. 
The retired, older population also constitutes a dependency burden 








by being claimants on consumption without contributing currently to 
output, so an additional variable, D2 was introduced. This was defined 
as the percentage of the population aged 65 or older, ranging from 3 to 
5 percent in most underdeveloped countries, and 8 to 13 percent in the 
advanced countries. Demographic, savings, and income data were 
available for 74 countries: 47 underdeveloped, 20 developed Western 
countries, and 7 East European communist countries. 


Equation (1) in Table 1 shows the parameter estimates resulting 
from the log-linear regression equation on savings ratios (S/Y) fitted 
by least squares to the data for 74 countries. Student t-values are 
presented in parentheses below each coefficient. The results support 
the hypothesis concerning the effects of dependency ratios on savings 
rates. The regression coefficients, which in these double logarithmic 
equations can be interpreted as elasticities, are much larger for Dj 
and D2 than for the other terms, and the D terms contribute more of 
the statistical explanation. The t-values are all significant above the 
.025 level, indicating that the dependency variables should be con- 
sidered statistically distinct variables in the explanation of aggregate 
savings rates. 


Equation (2) in the Table, estimated with the value of per capita 
savings (S/N) as the dependent variable, gave similar results as well 
as some additional information. The relatively large elasticity of Dj 
and its high level of statistical significance suggest that the studies of 
savings levels which have shown the overwhelming importance of per 
capita income are in part picking up the effect of unspecified demo- 
graphic variables. Another interesting result is the value of the re- 
gression coefficient on the per capita income term, which indicates 
an income elasticity of savings fairly close to unity. The regression 
coefficients of these equations,indicate that, while large income dif- 
ferences (say, between $100 and $1,000 per capita) are associated 
with appreciable differences in savings rates (in the example given, 
100 percent), the effects of higher income appear to be considerably 
reduced when dependency variables are included in the analysis. 


There is, however, an identification problem: can it be assumed 
that dependency rates are exogenous factors which influence savings 
rates, or, might not both variables be endogenous, determined perhaps 
by per capita income? Does the relation on which we have focused 
link savings behavior and dependency rates, or have we not simply re- 
lated two of the many elements which constitute the complex of under - 
development? By partitioning the data and fitting separate equations 
for the underdeveloped countries and the Western developed countries, 
we can see whether or not the earlier equations did not simply reflect 
the high correlation between two of the interrelated features of under- 
development. The parameter estimates for these subset equations 
(3) to (6), are presented in Table 1. (The communist countries were 
too few to justify a separate regression. ) 
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Table 1: Parameter Estimates for Savings in 47 Underdeveloped 





Countries, 2C@ Western Developed Countries and 
7 East European Communist Countries 








(t-values are in parentheses) 




















Dependent Independent Variables R2 F 
Variables 
log Y/N log g log Dj log D2 
All 74 countries 
1. log S/Y - 1596%% -0254%** -1,3520%* -.3990%*  ,5697 25. 1604 
(2.8776) (3.2792) (4. 6406) (2. 5623) 
2. log S/N 1. 148 6% .0265** -1, 3438%% -.3966%**  .9559 396.677 
(21. 5100) (3. 5592) (4. 7916) (2. 6461) 
Underdeveloped 
countries 
3; log S/¥ r 129 1 O227*** 1,1 19 72% =~, 4455 %%% : 2419 4, 6685 
(1.8487) (2.8079) (2. 7636) (2. 1554) 
4. log S/N 1. i L67%*%*% ~0239%** -1. 3122%%% -. 4469%%*% . 8975 101.6727 
(165 S355) (3. 1204) (2. 9400) (2.2783) 
Western developed 
countries 
5 log S/y¥ + 0035 - 2589% -. A324 -.4916%** =, 4395 4.7245 
(. 0296) (1. 6228) (1. 7099) (2. 6547) 
6. log S/N 1. 0049%%«%« 2259) -. 4300%* -.4914%** .,8413 26.1798 


(8. 3684) (1. 6208) (1.6966) (2.6477) 





* significant above the .1 level 
** significant above the .05 level 
sk significant above the .01 level 





The results indicate differences between the two sets of countries. 
In fact, application of the Chow test of covariance indicated that the 
developed and the underdeveloped country savings behavior belong to 
different regression structures. Within both groups of countries, 
however, the relation on which we have focused remains true. The 
dependency variables are statistically significant, and their regres- 
sion coefficients indicate that they are quantitatively more important 
than the income terms as a determinant of aggregate savings ratios. 
In the equations for the level of per capita savings, the regression 
coefficient on the per capita income term continues to indicate an 
income elasticity close to unity, slightly above for the underdeveloped 
countries and almost exactly one for the developed countries. Thus 
the subset results confirm the general pattern of savings behavior. 


Analytical and Policy Implications 





The results were reached with the fairly simple reasoning out- 
lined earlier, and with relatively crude data and methodology, but 
they clearly have implications for the theory of savings. For ex- 








ample, one way to conceptualize the findings might be to posit a model 
in which individuals maximize a utility which is a function of consump- 
tion, present and future, and of children. Considering the limited 
availability of contraceptive knowledge and devices, this would not be 
realistic as a universal description of behavior. However, the model 
suggests that the high birth rates and dependency ratios in most under- 
developed countries may entail a sub-optimal allocation of resources 
in that children are born to parents who might prefer not to have them 


born but who are thereafter committed to supporting them with resources 
diverted from other uses. 


The cross-section results are also consistent with the hypothesis 
that favorable demographic conditions have been one of the important 
factors which made possible the high savings ratios of the East Euro- 
pean communist countries. Since birth rates in those countries (with 
the exception of the U.S.S.R.) had reached relatively low levels be- 
fore the communists took power, this raises a question as to whether 
the special institutional features of these regimes are a sufficient con- 
dition for achieving high savings rates in underdeveloped countries. 


This paper indicates that high rates of population growth constitute 
a two-fold barrier to economic development. On the one hand, a grow- 
ing population increases the volume of development expenditure needed 
to raise capital-labor ratios. Our results indicate that through their 
effects on dependency ratios, high birth rates also limit an economy's 
ability to respond to these additional needs for savings and invest- 
ment. The effect of the dependency burden is clearly seen in its diver- 
sion of resources from physical capital formation, but large family 
size also affects human capital formation. Sufficient resources may 
not be available for improving the quality of human resources by in- 
vestments in training and education, so a large dependency burden 
may lead to an economically sub-optimal abundance of raw labor, rela- 
tive both to skilled manpower and to the physical capital stock. Such 
a situation is, in fact, recounted of many underdeveloped countries. 
All these conclusions may be interpreted to warrant expanded policy 
efforts to lower birth rates in underdeveloped countries. 


[ Excerpted from ''Dependency Rates 
and Savings Rates,'' The American 
Economic Review. Nashville (Tenn. ): 
The American Economic Association, 
Vanderbilt University, Vol. LIX, 

No. 5, December 1969, pp. 886-893. 
Copyright © 1969 by The American 
Economic Association. |] 
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Family Planning Via the 
Postpartum Approach 


Gerald I. Zatuchni, M.D. 


[If more women could be reached with family planning information in 
the ''postpartum!" period following childbirth, either in hospitals or 
in maternal and child health centers, many unwanted pregnancies 
could be avoided. Motivation for family limitation is high during this 
period. The benefits would be fewer births and improved health of 
mother and children. ] 


Family planning programs are appealing to mass 
audiences through circulars, group discussion, maga- 
zines and radio in many areas of the world. However, 
the message carried by these general programs usually 
reaches highly motivated individuals of older age with 
many children. In any population a substantial number 
of women—generally highly fertile, possessing little 
or no education, under 25 years of age and poor—re- 
peatedly start one pregnancy shortly after completing 
a previous one. Many of them wish to avoid further 
childbearing but do not know how. Since a large pro- 
portion of unwanted pregnancy is probably due to 
these women, a selective family planning program 
directed to them could bring significant results. 


In the first three months of pregnancy, the woman 
is mainly concerned with her early symptoms and 
with whether she will be able to carry the pregnancy 
through the nine months. Her concerns are with the 
present, and her future interest in family planning 
is minor or non-existent. (If the pregnancy is unde- 
sired, her thoughts may be about seeking ways of ter- 


Dr. Zatuchni is with the Population 
Council, New York, and was Director 
of the International Postpartum Pro- 
gram. 
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minating it.) In the second three months, the woman has become con- 
fident that the pregnancy will continue, and during this period she is 
mainly concerned with plans for her child and with her own physical 
complaints. In the last three months of pregnancy, the woman is 
mostly concerned with the actual delivery: Will it be difficult or pain- 
ful? Will the baby be normal? Will it be a boy or girl? Again, her 
future considerations are short-run and her interest in family planning 
not paramount, 


However, immediately upon delivery of the baby if one were to ask 
new mothers the question, ''When would you like to get pregnant again?" 
most would reply ''Never again!'' This period following termination 
of a pregnancy may represent her peak of motivation for family plan- 
ning. If, as usual, nothing is said to the woman or no advice given, 
her motivation for family planning begins to decrease as the months 
pass, and in time pregnancy occurs again. This period, called the 
"postpartum" period for the three months following delivery or abor- 
tion, constitutes a significant time during which women can be easily 
approached concerning future childbearing. Contraceptive education 
and services can be provided should the woman so desire. This as- 
sumes that some supervision of pregnancy and delivery is available. 


Extent of Medical Supervision 





In how many countries are women seen by physicians, nurses or 
other health personnel during pregnancy and during the postpartum 
period? In the developed countries almost all pregnancies and deliv - 
eries are supervised. In some urban centers of the developing world, 
maternity care is largely institutionalized or supervised at home by 
trained persons. For example, in Caracas, 99 percent of all deliv- 
eries are in hospitals; in Hong Kong, 98 percent; in Manila, 78 per- 
cent; in Singapore, 78 percent; in Nairobi, 50 percent; and in New 
Delhi, 35 percent, with an additional 48 percent as supervised home 
deliveries. In the developing countries where the care of pregnant 
women has been somewhat neglected, plans are now emerging to es- 
tablish centers for maternal and child health (MCH). These centers 
are being established in rural as well asin urban areas. The already 
existing obstetrical hospitals and maternity clinics would seem to be 
the most likely and pertinent place for the development of an educa- 
tional and service system concerned with family planning. Ina well 
organized maternity service, patients can be contacted through the 
antepartum clinics, while they are in the lying-in period, and when 
they return for their six-weeks postpartum health visit. 


The concept of integrating family planning into the maternity serv- 
ices of a hospital is not new, but this approach to contraception has 
largely been denied to indigent women. To demonstrate the concept 
and bring it into focus, the Population Council organized and supported 
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a program now called the International Postpartum Family Planning 
Program. The first phase, begun in early 1966, aimed to provide 
family planning information and services to urban women of low socio- 
economic status in settings where obstetrical deliveries occur in pub- 
lic hospitals. The program included 26 hospitals in 19 cities in 15 
countries around the world. A wide range of cultures was purposely 
selected in order to demonstrate the universality of this approach. 
Several major religious groups are included—Hindu, Buddhist, Mos- 
lem, Catholic, Protestant, and others. Four hospitals are located 
in Latin America—in Puerto Rico, Mexico, Venezuela and Chile; 
eight hospitals are in the Far East and Southeast Asia—in Japan, 
Singapore, Hong Kong, the Philippines and Thailand; seven hospitals 
are in the Middle East—in Turkey, United Arab Republic, India, 
Pakistan and Iran; and seven hospitals are in the United States. 


How the Program Operates 





The program operation is simple: 


1. The participating hospitals inform each delivery and abortion 
case, by individual and/or group talks supplemented by visual aids 
and other means, that family planning is possible, safe and effective; 
that family planning services are available through the hospitals' 
postpartum service; and that a range of contraceptive methods is 
available. 


2. Those women who do not return for the postpartum health 
checkup, particularly those who had expressed an interest in family 
planning, are followed up by mail, phone, and/or personal visits, 
as appropriate, by a social worker or equivalent person. 


3. The services, including such supplies as pills, IUDs, and 
other traditional methods, as well as the indicated medical follow- 
up are provided free of charge. 


4, Since any such program would almost surely set up an infor- 
mal network of word-of-mouth communication that would bring others 
to the clinics—friends, relatives and neighbors —these people are 
also accommodated and the women in the delivery wards informed to 
that effect. 


The talks are usually given by a trained nurse or trained social 
worker and, in some cases, by physicians. Patients are seen at the 
bedside and, if interested, are invited to attend group talks. In many 
hospitals educational services are provided on an individual basis. 
In addition to these talks, group sessions are held at the time of the 
postpartum health visit. 
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Several programs do not ignore the husband, but provide informa- 
tion, literature, talks and movies to the men while they are waiting for 
their wives to deliver. Additionally, during visiting hours in five hos - 
pitals, husbands are encouraged to attend male contraceptive classes. 
Seven hospitals even distribute condoms free or at little cost. 


Results 


In the first 24 months of operation, more than 236,000 women have 
actually started to practice contraception. In the non-U.S. hospitals, 
509,000 women were admitted to the hospitals for obstetrical delivery 
or abortion management and 43, 748 accepted contraception (mostly 
IUD) before hospital discharge. Additionally, 60,625 women accepted 
contraception at the time of the six-weeks postpartum visit. Further, 
95,831 women not recently pregnant came to the hospitals from the 
communities and were started on a contraceptive method. Accordingly, 
the ratio of total acceptors to hospitalized cases is over 40 percent. 
Follow-up surveys through home visits indicated that 82 percent of the 
acceptors were continuing with either the first method selected or a 
substitute method 18 months following initial acceptance. 


Analysis of characteristics of acceptors shows that these women 
are of relatively young age and have few children. Additionally, about 
one third of the acceptors still desire more children at some future 
time, indicating that these women have accepted on a basis of family 
spacing rather than for family limitation. One third of the direct ac- 
ceptors and one half of the indirect acceptors reported having used 
some form of contraception in their last year of need, although most 
methods reported were ineffectual, so that there is a net gain in sub- 
stituting effective methods for less efficient ones. 


Cost analysis indicates that a hospital approach to family planning 
is at least as efficient, if not more so, than other more general pro- 
grams. At an approximate direct cost of $1.25 per hospitalized ob- 
stetrical/abortion case in the non-U.S. programs, over 200, 000 
women have accepted a contraceptive method—a cost per acceptor of 
$3.20. Program planners should consider implementing effective 
family planning efforts in already existing hospitals or MCH clinics 


as a first step before proceeding to the more expensive approach of 
"freestanding'' contraceptive clinics. 


Pregnancy Hazards 





It has been demonstrated that there are definite material and infant 
hazards when a woman has too many children too frequently. This is 
particularly so in the developing areas of the world where maternal 
nutrition is sub-standard. Many studies have shown that pregnancy 
complications occur with greater frequency in women who have more 
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than five children. Hemorrhage, infection, abnormal labors, rup- 
tured uterus and death all increase with each subsequent pregnancy 
after five. The chronic drain of nutritional elements leads to iron 
deficiency anemias, protein disturbances and other deficiency states. 
Infants born too rapidly in succession tend to weigh less and have 


greater nutritional problems, partly due to the lack of adequate 
breast feeding. 


Postpartum Medical Care 





Good medical practice dictates that the woman be seen four to six 
weeks after the termination of pregnancy to make certain that the 
pelvic organs have returned to a state of 'normalcy,'' and that the 
stresses of pregnancy have not caused any abnormalities. Addition- 
ally, many disorders are masked by the pregnancy and are only dis- 
covered at this postpartum examination. Unfortunately, in most de- 
veloping countries, women do not return to the hospital to receive 
this essential health checkup. Postpartum return visits average 15 | 
percent in most countries; returnees are mostly women with severe 
complications, such as infection or bleeding. 


Since the institution of the postpartum program, in which women 
are-told prior to leaving the hospital that they can obtain contracep- 
tive services when they return in four or six weeks, postpartum 
visits have markedly increased. In 14 hospitals the return rates 
have doubled. Sixty-five percent of women returning for a post- 
partum visit accepted contraception. All women returning for con- 
traception also undergo a medical examination. Thus, the ''wanted"' 
service of contraception leads to the ''needed'' service —the post- 
partum health examination. 


Expanded Postparum Program 











The Population Council, with substantial financial assistance from 
AID, has begun the second phase of the effort—an expansion to many 
more hospitals in the same and other countries. The Council sent an 
inquiry on institutionalized maternity care to qualified informants in 
50 developing countries. We were interested in determining the ap- 
proximate number of births, the extent of supervised maternity care 
and the level of family planning procedures currently in use at these 
institutions. Thus far, 38 replies have been received. In most 
countries questioned, a surprisingly large percentage of births are 
supervised —20 to 40 percent, and in some even higher. Of course, 
there are several areas of the world where as much as 90 percent 
are unsupervised, but this situation seems to be changing as govern- 
ments begin to expand their maternal/child health services. Where 
supervision of births exists, it occurs primarily in a few hospitals. 
For example, in Colombia, the total number of annual births is 
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780,000 and about one third or them are supervised. About 140,000 
births (or 20 percent of total births) occur in only 12 hospitals. Simi- 
larly, in Thailand, over 40 percent of all supervised births occur in 
only 5 hospitals. In Ceylon, 95 percent of all births are supervised, 
and 65 percent of those occur in 22 hospitals. 


An excellent opportunity exists, therefore, to reach a significant 
proportion of women of reproductive age in many countries through the 
support of large maternity-family planning services. When this serv- 
ice is provided, women will avail themselves of the offer and inform 
their friends and neighbors, some of whom can be expected to appear 
at the hospital for contraception. For example, the Chulalongkorn 
Hospital in Bangkok, after only one year of operation and without out- 
side hospital dissemination of information, was able to enroll women 
from 54 of the 71 provinces in all of Thailand. 


The expanded program is well underway and will soon include about 
200 hospitals in 25 countries of the developing world. The expansion 
has assumed two lines: 1) enlisting the support of single, large ma- 
ternity hospitals in ''new'' countries—for example, Ghana, Nigeria, 
and Honduras; and 2) the establishment of multi-hospital programs 
within a country —for example, 18 hospitals in Colombia, 11 hospitals 
in Venezuela, 22 hospitals in Pakistan and Ceylon, 10 hospitals in 
Thailand and 50 hospitals inIndia. Although these hospitals are mainly 
located in urban areas, the postpartum approach to family planning can 
later be established in rural areas as well through the organization of 
primary health centers, rural sub-stations and maternal/child health 
clinics. By so doing, we can be assured that a systematic approach 
to potential acceptors of contraception will exist, and women who wish 
to have contraceptive advice will find the service available. The in- 
tegration of family planning with maternity care will probably prove to 
be one of the most effective long-term approaches to the major problem 
of excess population growth. 


[ Excerpted from ''Family Planning Via 
the Postpartum Approach,'' War on 
Hunger: A Report from The Agency for 
International Development. Washington 
(D.C.): U.S. AID, Vol. III, No. 10, 
October 1969, pp. 12-16. ] 
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Voluntary Sterilization: A World View 


Harriet B. Presser 


[ Sterilization as a method of birth control is practiced on a very 
limited scale in most countries. Notable exceptions are Puerto 

Rico, where female sterilization has been quite popular since the 
early 1950s, and India, where male sterilization has become increas- 
ingly popular since the early 1960s. This method can be a medically 
safe and relatively failure-proof alternative for individuals seeking 

to end their reproduction. More public education on the subject is 
needed, as well as more research into causes of resistance to and 
side effects of the operation. | 


Measuring the prevalence of sterilization in dif- 
ferent countries is a difficult task. Only a few national 
surveys include such data and, for those that do, the 
different sample designs restrict comparability. An 
alternative to survey data in estimating the prevalence 
of sterilization is to consider all reported steriliza- 
tions over the years and relate the accumulated number 
to the population in the reproductive ages for the last 
year in which sterilizations were reported. The basic 
problem here is that reported sterilizations generally 
refer only to those performed through national family 
planning programs; the number of sterilizations per- 
formed in the private sector remains unknown. Bear- 
ing in mind these limitations, we have compiled 
various estimates of the prevalence of sterilization, 
male and female, for countries where such data are 
available. 


It may be first noted that the practice of female 
sterilization is extremely popular in Puerto Rico. 


Dr. Presser is Assistant Professor of 
Socio-Medical Sciences, International 
Institute for the Study of Human Repro- 
duction, Columbia University, New York. 








Whereas only 7 percent of all ever-married women in 1947/48 were 
sterilized, this figure rose to 16 percent in 1953/54, and doubled again 
to 32 percent in 1965. Having a third of all ever-married women (ages 
20 to 49) sterilized is clearly unprecedented in any other country, in- 
dustrialized or developing. Male sterilization, however, is rare. 


In Japan, a survey made in 1961 suggests that about 5 percent of 
all married women aged less than 50 had been sterilized. Male ster- 
ilization was less prevalent: only about 1 percent of all married men 
in Japan aged less than 50 in 196] had been sterilized. With respect 
to both male and female sterilization in Japan, it is estimated that 


roughly 6 percent of all couples meeting the sample description had 
been sterilized by 1961. 


The prevalence of female sterilization in the United States increased 
from about 8 percent of all married white women aged 18 to 39 in 1955, 
and again in 1960, to about 11 percent for a similar sample in 1965. 
Male sterilization in the United States has been less popular, but ap- 
parently is also on the rise. In 1955, about 1 percent of the men mar- 
ried to women in the sample were sterilized; in 1960, 2 percent; and 
in 1965, 3 percent. The combined prevalence of male and female con- 
traceptive sterilization was roughly 4 percent in 1955, 6 percent in 
1960, and 8 percent in 1965. It should be noted that these estimates 


relate to specified samples: white married couples with the wife aged 
18 to 39. 


Survey data for five cities in Latin America reveal a low prevalence 
of sterilization, ranging from 1 to 6 percent of all Roman Catholic 
women aged 20 to 50 in 1963/64, as follows: 





City Percent Sterilized 
Bogota 1 
Caracas 6 
Mexico City 2 
Rio de Janeiro 6 
San Jose 6 


It may be seen in Table 1 that India clearly ranks highest in the 
prevalence of sterilization among the countries having national family 
planning programs. In absolute numbers, the figure of 5.2 million 
sterilizations is enormous; it undoubtedly represents a greater num- 
ber of sterilizations than performed in all other countries combined. 
But it represents only about 5 percent of married women aged 15 to 
44. This is comparable to the experience of Puerto Rico in the late 
1940s, or Japan and the United States early in the 1960s. Similarly, 
many sterilizations have been performed in Pakistan, Korea, and 
Thailand, but the numbers represent only about 2 to 3 percent of all 
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married women in that age group; and the coverage is below one per- 
cent in the other countries listed. Again, it may be noted that these 
are conservative estimates, as sterilizations performed in the pri- 
vate sector are not included. 


Table 1: Accumulated Sterilizations Performed through 
National Family Planning Programs, for Ten 
Asian Countries, as of January 1, 1969 














Number of sterilizations 





Country (in thousands) Adjusted number of sterilizations 
(ranked by eer eere teenie ath yt Arrow per 100 married women 

number of sterilizations) Total Adjusted* aged 15-44 

India 5,200 4,900 5 

Pakistan 597 567 3 

Korea (Republic of) 118 112 3 

Thailand 123 95 2 

Ceylon 12 11 0.8 

Tunisia 4 3 0.5 

Hong Kong> 2 0.4 
Malaysia 3 3 0.2 

Nepal 2 ?. 0.1 

Taiwan 1 1 0.1 





* Discounting for deaths of sterilized persons and for aging beyond reproductive years. The adjusted figure is 
thus an estimate of the number of sterilizations serving as effective contraception. 
t Nonsovereign territory. 


Source: Nortman (1969: Tables 11 and 12). 


Medical Aspects 





Male sterilization (vasectomy) is a simple operation and can be 
performed quickly in a physician's office or in mobile units. Hospi- 
talization is usually required for female sterilization (tubal steriliza- 
tion), though mobile units have been used inIndia. Sterilization, 
both male and female, is a safe and highly effective birth control 
method relative to such alternatives as the contraceptive pill, the IUD, 
or induced abortion. The use-effectiveness of vasectomy is high: re- 
cent studies show the failure rates to be within the range of 0.3 per- 
cent to 4.1 percent of all vasectomy cases; in all studies combined, 
the failure rate averages 0.9 per 100 vasectomies. Tubal steriliza- 
tion is more effective in preventing pregnancies than vasectomy; the 
failure rates for recent studies range between 0.0 to 2.0 percent. 
Vasectomy does not appear to have any risk of death; there was not 
one death from this cause reported in the numerous studies reviewed. 
There is a low risk of death associated with tubal sterilization; this 
risk is roughly comparable to that from childbirth in the U.S. Both 
operations appear to have a similar (and high) rate of morbidity 
(illness), but complications were generally reported by patients 


rather than by their physicians, and most complications did not ap- 
pear to be serious. 


The critical medical aspect of sterilization, both male and female, 
is its finality. Because the operation as currently performed cannot 


37 











be successfully reversed in many cases, it must be regarded primarily 
as a means of ending reproduction and cannot be promoted as a means 
of child-spacing. There are a number of reports on results of opera- 
tions to restore fertility after vasectomy, with 60-80 percent rates of 
success in a few instances; but the numbers of cases reported are 
small, and success depends on the skill of the physician as well as the 
technique used for sterilization. A reliably reversible method may 
never be developed, according to some scientists. 


Implications 





A fertility decline in a country typically begins with older women 
wishing to end their entire reproduction earlier; attempts by younger 
wives to space children follow later. Thus, it may be argued that 
sterilization is an especially appropriate method of birth control in de- 
veloping countries that are just beginning their fertility decline —and 
as part of a family planning program that seeks to initiate such a de- 
cline. Sterilization may also be regarded as an appropriate follow-up 
or back-up method of birth control in developing countries that have 
passed this early phase and in developed countries, representing an 
optional method to end reproduction after the desired family size is 
attained. 


Of course, this does not mean that the contraceptive pill, the IUD, 
and other methods of birth control should not also be available as al- 
ternatives. They are preferable in the sense that they are reversible. 
In some situations, however, sterilization may be regarded as prefer- 
able because it is not reversible; the sustained motivation required 
for the effective use of the pill and other methods of birth control, and 
the low retention rates associated with the IUD, are not problems with 
sterilization. It is true that couples may change their minds and wish 
additional children after sterilization (as a consequence of remarriage, 
death of children, etc.), but how many do? Follow-up studies of 
sterilized persons suggest there are not many. It is debatable whether 
having more children than desired as a consequence of contraceptive 
failure is preferable to having fewer than desired as a consequence of 
changing one's mind; the former is certainly more burdensome. In 
either event, it can be argued that individuals should be permitted to 
decide this issue for themselves provided they have sufficient informa - 
tion. In many hospitals and family planning programs, however, 
sterilizations are only made available to persons above a defined age, 
or having more than a minimum number of children. 


We have seen that, despite the high rating of sterilization as a safe 
and effective means of ending reproduction, it is not widely practiced 
in most countries. Its timing in relation to the age and parity (number 
of preceding births) of women, including wives of vasectomized males, 
is late. This suggests that even if the prevalence of sterilization were 
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to increase, its demographic effectiveness in most countries would 
not be great unless there is a concomitant trend toward earlier timing. 
An important exception is Puerto Rico, where there has been a trend 
toward earlier timing; sterilization is now having a marked effect on 
the country's fertility rates. The Puerto Rican experience suggests 
that, if a large proportion of women are to choose sterilization at an 
early stage in their reproductive period, there must exist a high de- 
gree of motivation as well as the knowledge and availability of the 
operation. 


We have considered the social and economic characteristics of 
those who chose to be sterilized. Few generalizations could be 
drawn from the data. The large proportions of illiterate among the 
sterilized in developing countries suggested that a minimum level of 
education was not essential to the acceptance of sterilization. We 
have also found that sterilization is acceptable to those with different 
religious affiliations, including Hindus, Muslims, and Roman Catho- 
lics. In the developing countries, sterilized males or husbands of 
sterilized females do not seem to be found predominantly among 
persons employed either in agriculture or in non-agrarian occupa- 
tions. Lack of comparable data limited our analysis to only these 
three social and economic variables; more research, rigorously 
designed, is obviously needed in this area. 


The large majority of those sterilized, male and female, seem 
in general to be satisfied with the operation. There were some dif- 
ferences by country, but the reasons for such variation could not be 
determined. Also, the large majority of those sterilized, male and 
female, reported either no change or an increase in sexual desire 
or activity following the operation; again, differences by country 
could not be easily interpreted. A large majority of sterilized per- 
sons, males and females, reported no change or an improvement in 
general health following sterilization; and, again, there was con- 
siderable variation by country that remains unexplained. It cannot 
be overlooked, however, that some studies indicated there were sub- 
stantial proportions of sterilized persons, although in the minority, 
who were not satisfied with the operation, had negative psycho-sexual 
effects, or reported that their general health had deteriorated after 
sterilization. We were unable to assess the extent to which these 
negative effects were a direct consequence of sterilization, were 
psychologically induced by ignorance and negative public opinion 
about the operation, or were attributable to other factors not directly 
related to the operation. Ignorance and negative public opinion about 
sterilization are not exclusive to predominantly illiterate populations. 
There is a definite need for more research in the area of psycho- 
sexual and physical effects of sterilization that will lend itself to 
cross-cultural comparisons, and incorporate into the study design 
control groups of non-sterilized persons. 
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Clearly, the public in all countries needs to be better informed 
about the nature of sterilizing operations. An educational effort re- 
quires the support of professionals, particularly in the medical pro- 
fession, but may also be enhanced by the use of mass media and well 
trained field personnel. Facilities must also be made available; and 
the standards applied in giving permission to individuals wanting the 
operation must be flexible —or non-existent—for sterilization to be 
truly voluntary and represent a real option for persons attempting to 
control their fertility. 


[ Excerpted from ''Voluntary Steriliza- 
tion: A World View,'' Reports on Popu- 
lation/Family Planning, No. 5. New 
York: The Population Council and the 
International Institute for the Study of 
Human Reproduction, July 1970, pp. 1, 
7, 10-12, and 32-33. | | 7 
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Incentives for Fertility Control 


Lenni W. Kangas 


[In a number of countries money payments have been used to stimu- 
late the adoption of contraceptive methods, and additional forms of 
financial incentives for reducing births have been proposed. This 

idea has stimulated much controversy; some of the criticisms have 
been too narrowly based, and a wider view of the subject is warranted. | 


Financial incentives have been given to acceptors of 
contraceptive methods, to personnel who provide family 
planning services, or to agent-recruiters who bring 
clients to service centers. Occasionally a mix of these 
rewards is offered, as in India, Pakistan and the United 
Arab Republic. During the brief and relatively limited 
world experience in the use of incentive rewards to 
make family planning programs more effective, this 
innovation has engendered a great deal of speculative 
discussion and considerable controversy. Some re- 
gard an appropriate incentive system as a near-panacea 
for circumventing the difficulties and frustrations con- 
fronting organized efforts to bring down birth rates in 
developing countries. Moreover, many of the recent 
proposals strongly reflect the desire to discover the 
"one best way'' or single kind of payment that will 


prove to be the determining factor in reducing human 
fertility. 


Critics and skeptics, on the other hand, cften view 
incentive -payment systems as Machiavellian mixtures 
of bribery and coercion, particularly if they are to be 
applied with sophisticated popularization techniques to 
an unsophisticated, tradition-oriented peasant popula- 
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tion. Ethical questions have been raised as to whether it is proper to 
interfere so blatantly, or commercially, in the sacred arena of human 
reproduction, where, these critics maintain, voluntary and individual 
freedom of choice should remain paramount. Projected costs, vaguely 
or explicitly justified with calculations indicating that an averted birth 
is equal in value to several times the per capita income, impress real- 
life planners and policy makers as exorbitant regardless of the pre- 
sumed logic of the economic analysis. 


Present Incentive Programs 





Present incentive programs operate almost exclusively on the in- 
dividual level with regard both to recipients and to providers, although 
some incentives for group performance are offered to providers. In 
India, a man presenting himself for a vasectomy receives a nominal 
monetary reimbursement to compensate for time lost from gainful 
labor, for personal inconvenience, and (unofficially) as an inducement 
to undergo the operation. In many countries, a woman accepting a con- 
traceptive method is financially rewarded and the midwife, nurse-re- 
cruiter, or social worker receives a payment for the referral. 


Payments to service personnel, for example to physicians inserting 
intrauterine contraceptive devices (IUD's) are common, and are fre- 
quently prorated among other clinic staff as in the United Arab Republic, 
Taiwan and elsewhere. Agent-recruiters or ''canvassers'' employed in 
the vasectomy programs in parts of India and in East Pakistan receive 
payments on a per capita basis for successful referrals. These "finder's 
fees'' are sometimes shared with ''subcontractors,'' who represent an 
extension of the authorized canvasser's activity. 


Other inducements that fall into a broadly defined category of incen- 
tives include free or reduced-price IUD insertions or contraceptive 
supplies (Taiwan), free transportation or babysitting services (U.S.A.), 
or state-provided or subsidized abortion and contraceptive services 
(U.S.S.R. and many Eastern bloc countries). Additional examples 
could be cited, but these are sufficient to illustrate that all of the incen- 
tives used thus far in the vast majority of programs are given to indi- 
viduals —acceptors or providers, or a combination thereof. Almost 10 
material rewards are offered today for non-birth or for successfully 
continuing contraceptive practices. 


Proposed Incentive Programs 





Some characteristics of recently proposed incentive schemes are 
given below. 


1. Annual rewards to married couples of reproductive age who 
avoid having offspring; the suggested range of payment is $5 to $10 
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per year (suggested by J. J. Spengler, 1967). Economist -demogra- 
pher Spengler has recently argued eloquently for a broader social 
security system of deferred payments to couples who limit their re- 
production. 


2. Rewards of up to one half the per capita income ''each year to 
each fertile woman who does not get pregnant'' (suggested by Julian 
Simon, 1968). 


3. Blocked savings accounts for women who remain non-pregnant 
for three to four years with verifying examinations conducted thrice 
yearly; the approximate cost would be $25 to $35 per year in rewards 
only (suggested by Stephen Enke, 1960). 


4. A family planning ''bond" offered to couples who accept a speci- 
fied limit on their family size; the bond would be payable at retire- 


ment age or at the end of 20 years, whichever is sooner (suggested 
by R. G. Ridker, 1968). 


5. A range of incentives for vasectomies depending on couples' 
parity (suggested by E. Pohlman, 1967/68). Larger rewards would 
go to those who limit family size to two or three; smaller rewards 
for those with four or more. Community incentives would be offered 
if a substantial number of men in the village participated. 


6. National savings certificates to married women in the repro- 
ductive ages who remain non-pregnant for three, four, five or more 


years, at the rate of about $3 to $4 per year (suggested by Marshall 
C. Balfour, 1962). 


7. The Institute of Rural Health and Family Planning, Gandhigram, 
India, has developed a proposal (1969) for community incentives re- 
lated to India's vasectomy program. Community rewards would be 
channeled through village leaders in an attempt to gain their active 
support for family planning activities. 


The first proposal by Spengler and the suggestion by Simon appear 
to take inadequate account of the fact that, especially in countries 
where prolonged lactation is common, an average fertile woman who 
has recently had a child might not become pregnant again for a period 
of up to three years or so even if the couple were not using contra- 
ceptives. In addition to the high cost associated with Enke's proposal, 
Berelson and others have pointed out the major administrative prob- 
lems associated with monitoring non-pregnancy among participants 
three times aiyear. 


With regard to the family planning bond proposed by Ridker, he 
himself has admitted that ''simple mistrust of the government's 
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promise to pay'' might be a major obstacle, Although the bond pro- 
posal may be attractive in terms of cost and possible administrative 
feasibility, this probable mistrust remains a central weakness. Speng- 
ler has also raised the question of whether peasant classes are suffi- 
ciently future -oriented and trustful of government bureaucracy to go 
along with a system of long-deferred rewards administered by the state. 


Pohlman's several proposals have evolved to one emphasizing incen- 
tives primarily for vasectomies. He has seriously considered addi - 
tional rewards for group and community participation. As with the con- 
cept of community incentives advanced by the Gandhigram proposal, 
field testing would seem the next logical step. Since both proposals 
focus on vasectomies, the neglect of other methods is a possible short- 
coming, but this may be adequately compensated for by fewer admin- 
istrative complications as a result of dealing with only one method. 
Finally, Balfour's savings certificate scheme would require a rela- 
tively simple verification procedure certifying that there has been no 
birth (not non-pregnancy). He also ties it to a system of national or 
"postal'' savings in which villagers already have trust. 


Criticisms 





Incentive proposals as a genre seem to encounter an unusual amount 
of skepticism and outright opposition. F. W. Notestein has maintained, 
for example, that ''There is also danger that incentives through bonuses 
will put the whole matter of family planning in a grossly commercial 
light. It is quite possible that to poor and harassed people financial 
inducements will amount to coercion and not to an enlargement of their 
freedom of choice.'' Notestein goes on to say, ''Family planning must 
be, and must seem to be, an extension of life, not coercion toward its 
restriction.'' Sentiments such as these are widely held today. (Curi- 
ously, critics of incentives for acceptors commonly express great con- 
cern about corrupting peasant populaces but seldom exhibit the same 
level of concern about corrupting professional providers, such as 
physicians, with extra fees. ) 


In addition to such resistance to the general idea of incentives, 
most of the particular proposals we have seen thus far have weak- 
nesses which have elicited criticisms in terms of their cost, admin- 
istrative feasibility, and political or ethical acceptability. It is likely 
that subsequent refinements or additional proposals will also include 
shortcomings when carefully examined. There is, however, a ten- 
dency to dismiss almost offhandedly the entire concept of incentives 
before adequate trials have been made, simply because the limited 
experience with some schemes has revealed certain flaws or oc- 
casional abuses, or because the proposals presented to date are less 
than completely perfect. In addition, population policy makers and 
family planning officials have too often treated these several ideas 
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one at a time with almost no attempt to synthesize or modify them in- 
to more workable schemes. 


These restrictive attitudes may arise because government-supported 
efforts at reducing human fertility have generally attempted to match 
the capabilities of an existing bureaucratic apparatus to the task of 
reducing the nation's birth rate. Family planning programs have be- 
come locked into an "input orientation:'' government officials have 
thought, ''We have a health ministry with clinics and hospitals, a 
hierarchy providing administrative control, plus doctors, nurses, 
and paramedical personnel; now, how can we utilize these available 
resources to promote the practice of contraception?'' The common 
result is a program that emphasizes a clinical approach—one in which 
the individual acceptor becomes the focal point of attention. A dif- 
ferent approach would begin by focusing on the goal of lowered fer - 
tility and then identifying the known or suspected components of popu- 
lation growth that must be changed, restructured, or manipulated to 
reach that goal. This is essentially what Kingsley Davis proposes 
when he urges family planners to recognize that ''the creation and 
care of new human beings is socially motivated, like other forms of 
behavior, by being a part of the system of rewards and punishments 
that is built into human relationships, and thus is bound up with the 
individual's economic and personal interests.'' [See Development 
Digest, April 1968, pp. 20-29.] Davis advocates changes in the role 
of women, family structure, and other behavior patterns affecting 
fertility, although he leaves unsaid how these changes should be 
wrought. With this wider view of the subject, it becomes possible 
to consider how administrative methods might be devised, including 
not only direct emoluments for individuals or groups but perhaps 
also more indirect sanctions and incentives, which could redirect 
(or in some cases reinforce) the existing "rewards and punishments" 
of a given society so that the overall goal is brought closer to reality. 





[ Excerpted from "Integrated Incen- 
tives for Fertility Control,'' Science. 
Washington (D.C. ): the American 
Association for the Advancement of 
Science, Vol. 169, No. 3952, 25 
September 1970, pp. 1278-1280. 
Copyright © 1970 by the American 
Association for the Advancement of 
Science. ] 
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Family Planning in Africa 


Pierre Pradervand 


[ Tropical Africa has the world's highest birth rates, and there is wide- 
spread opposition to the idea of birth control, a result of very high in- 
fant mortality and specific cultural traditions. These attitudes will 
remain for some time, even after mortality declines; family planning 
could only become acceptable in some areas if introduced cautiously in 
a maternal and child health context and tied to birth spacing rather than 
limitation. | 


For many years tropical African fertility was fre- 
quently characterized as moderate, or at least not ex- 
treme. Two recent and excellent studies, summarizing 
a great deal of recent research, have forced us to change 
our views on the subject. Demographers have now ar- 
rived at reliable estimates enabling them to conclude that 
the birth rate for all of the populations of tropical Africa 
combined is 49 per 1,000. This is far higher than any 
other area of the world. There are regions of low fer- 
tility in Africa, but these are confined to numerically 
unimportant subgroups. According to the World Popula- 
tion Data Sheet for 1970 (Population Reference Bureau), 
only three small African nations have birth rates less 
than 40 per 1,000, while the world's highest rates are 
largely concentrated in Africa. Twelve African coun- 
tries have birth rates of 50 and over; in Asia, only four 
countries share this dangerous privilege, and none in 
Latin America or elsewhere. The average total fer- 
tility —i.e., the average number of live births per 
woman—is around 6.5 per woman in tropical Africa, 
considerably in excess of any other region of the world. 
In Algeria, a woman married from 15-45 without in- 
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terruption of her fecund life will bear an average of 10 living children — 
and this excludes abortions, stillbirths, etc. 


Attitudes Toward Children 





This high fertility seems to have its roots mainly in the socio-eco- 
nomic organization and a still prevailing high mortality rate. Itis 
buttressed by three main causes: children are economically valuable, 
or at least share the work burden; they provide assistance much needed 
in societies without governmental social services during old age and 
sickness; and they add by their numbers to parental prestige. This 
relationship expresses itself in strongly pronatalist attitudes among the 
African population in general which come out quite clearly in the com- 
parative study of the African attitude surveys recently made by Cald- 
well. Questions on ideal family size give extremely high figures, going 
up to 7.5 in rural Ghana, as compared to 3.5-5.0 in most other de- 
veloping countries. Even in urban Kenya, the figure is 6.2 among 
males. The ideal family size is thus usually comparable to or higher 
than the actual family size, which is generally a little over 6.0. In 
other words, people express the desire to have more children than 
they really have. Of 15 surveys listed, the lowest percentage of 
women wanting 5 or more children is 89, and in eight cases it is be- 
tween 98 and 100. The percentage wanting no more children nowhere 
attains 1/3 of the women interviewed, whereas in other developing 
areas it is currently over 1/2 and occasionally 4/5. 


In North Africa, however, surveys have shown that attitudes are 
more similar to results found in other developing countries. It may 
thus be useful to compare hriefly some aspects of the sub-Saharan 
cultures with those in other areas. I believe that a certain unique 
mixture of conditions present only in tropical Africa have so far 
posed a far more formidable barrier to the diffusion of contraception 
than elsewhere. For example: 


a) In most rural areas of traditional countries there is a strong 
preference for sons. This means that as soon as a woman has 
had her quota of boys she will tend tostop conceiving as op- 
posed to a woman who has no marked preference. However, 
it seems that in many, if not in most African tribes, giris 
are as welcome as boys. 


b) Most cultures have a low regard for illegitimate children, and 
often they have no legal standing. In numerous African groups 
on the other hand, the very notion of an "illegitimate" child is 
ambiguous, and the fruit of such an "illegitimate" union will be 
joyfully adopted by the father of the girl. 


c) Infanticide for economic reasons is almost non-existent in tropi- 
cal Africa, while it has occurred in numerous other cultures. 
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d) Sterility is a misfortune, in varying degrees, for women in 
other areas; in certain African tribes it makes the woman al- 
most an outcast. 


e) The traditional African woman is seen first as a potential mother 
before being considered an object of sexual attraction. This does 
not mean that physical beauty is unimportant, but it seems to 
come after the capacity to reproduce. 


f) Most cultures have strongly insisted on premarital chastity a- 
mong women, whereas in many tropical African groups there 
is great permissiveness toward premarital sex. 


These attitudes have deep roots in the social structure and high mor- 
tality. It would be a waste of effort to try and change attitudes without 
trying to change first the social conditions which produced these atti- 
tudes, as the failure of mass communication campaigns in family plan- 
ning in other countries has proved. The notion that one can "'sell'"' 
family planning with good publicity techniques (just as one sells a deo- 
dorant) is totally alien to social reality and to the Africans themselves. 


High Mortality 





The main reason that any attempt to make populations adopt family 
planning is doomed to fail in tropical Africa is the high level of infant 
mortality. In many rural areas, a newborn child still only has slightly 
more than a 50 percent chance of attaining the age of five. For many 
regions data are lacking, but the figures from a recent study of African 
demography indicate that infant deaths as a proportion of live births in 
ten areas of West and Central Africa are in the vicinity of 25 percent 
(the range is 16.3 to 34.4 percent). As Cadlwell puts it: 


The greatest influence in creating pro-high-fertility cultures 
and religions of tropical Africa has undoubtedly been high 
mortality levels, especially among infants and small children. 
These cultures were formed and entrenched at a time when 
possibly no more than half of all children survived to five 
years of age, no more than four tenths of females reached 
reproductive age, and little more than a quarter survived to 
the end of the reproductive period. 


Despite the much heralded progress of public health in many parts of 
this continent, overall mortality in Africa remains high. Etienne van 
de Walle, a leading demographer, has aptly summed up the situation: 


Our general impression of the course of mortality during the 


1960s is one of impressive advances in certain countries, com- 
pensated by relapse into higher or even catastrophic mortality 
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in other areas, and resulting finally in only slow general 
progress. Mortality in tropical Africa remains higher than 
in any other big world region, and the high morbidity con- 
tributes to the poor economic performance. The fight 
against the great endemic diseases has been waged for a 
long time but nowhere decisively won, even in small geo- 
graphically isolated Zanzibar where a vigorous malaria 
eradication campaign is only partly successful. 


With such high levels of mortality, might it not be inconsiderate to 
offer family planning services? Recent studies have shown fairly con- 
clusively that to be certain of the survival of one single son when the 
father attains 65, a couple would need to have more than seven child- 
ren in many parts of West Africa. One is never going to convince 
women to adopt contraception on a large scale as long as mortality 
levels are sohigh. There is no example of a successful large-scale 
family planning program in any country with death rates above 12 per 
thousand, but in most of sub-Saharan Africa death rates are about 
twice this level. ‘ 


In most areas of tropical Africa, the main preoccupation of women 
is with subfecundity, not contraception. The possible "clientele" for 
family planning clinics separated from the context of maternal and 
child health is still probably very small, restricted no doubt to a 
minority of the upper class urban elite. Policy choices in the field 
of population control in tropical Africa are thus extremely limited, 
as E. van de Walle has clearly pointed out: 


It follows that African nations have no real policy choice at 
least in the short run, on the subject of population growth. 
They have to work toward improving health and those socio- 
economic conditions that are related to health and expecta- 
tion of life (within the constraints of their budget). They 
have to accept population growth as an inevitable consequence 
of progress. The important proviso is that they must be 
committed to a balancing effort toward reducing fertility as 
soon as possible. 





These somewhat chastening conclusions are acknowledged by a grow- 
ing number of specialists who have some knowledge of African con- 
ditions. A unique set of cultural, demographic and socio-economic 
conditions force one to put aside any preconceived notions as to how 
family planning will "happen" in Africa; what works fairly well in 
Tiawan, not very well in India and poorly in Morocco will not 
necessarily work at all in Dahomey or the Congo. 
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Government Attitudes Toward Family Planning 


The above conclusions are not necessarily valid for the Maghreb 
where two countries (Morocco and Tunisia) have official family plan- 
ning programs. A higher level of development, and lower mortality, 
have at least initiated widespread changes in the attitudes of couples 
toward contraception, which should make national family planning pro- 
grams based on maternal and child health centers a worthwhile in- 
vestment in economic, medical and humanterms. South of the Sahara, 
it is important to make a distinction between the French-speaking and 
English-speaking countries in this respect. A few of the English- 
speaking countries have fairly widespread family planning activities, 
and two (Ghana, Kenya) have official antinatalist policies and a family 
planning program. Their governments, and some elements of the ur- 
ban public, are receptive to the malthusian orientation of many West- 
ern (or, on occasion, Eastern) advisers and missions, 


This is certainly not the case in French-speaking countries. The 
idea that Africa, or large parts of it, is underpopulated is still widely 
prevalent in official circles. In countries like the Republic of Congo 
(1 percent of the agricultural area is under cultivation, huge deposits 
of various metals ensure a steady source of foreign exchange, and the 
country has one of the world's largest hydroelectric potentials as yet 
almost untapped) or the Ivory Coast (one of the fastest economic growth 
rates of Africa, needing immigrant labor from neighboring countries), 
not to mention Gabon (highest per. capita income of French-speaking 
countries of tropical Africa, and probably underpopulated due to the 
lowest population growth rate of all the developing world, 0.9 percent), 
one can easily understand that politicians and economists think in these 
terms. Whatis more, many members of the elite in these countries 
are openly suspicious of the sudden Western eagerness to help them 
"control' their populations when there is often so little enthusiasm to 
help on other more urgent projects. 


This desire to do without population control came out clearly ina 
declaration by President Boumedienne of Algeria who said: 


Our aim, ina relatively near future, will be, in the coming 
twenty years, to assure that the masses of our people—which 
will attain the figure of about 25 million in 20 years—will en- 
joy one of the higher levels of living of the modern peoples of 
the world of tomorrow. I take this occasion to say—concern- 
ing what is called the 'galloping population increase''—that we 
are not in favor of false solutions such as birth control. We 
consider that this is simply a way of suppressing difficulties 
instead of searching for positive solutions. On the contrary, 
we are in favor of positive and efficient solutions such as the 
creation of jobs for adults, of schools for children and of bet- 
ter social amenities for all. 
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Can Something Be Done Now? 





Despite widespread opposition to the idea of birth control in most 
areas of Africa, there seems to be interest among numerous women 
in the spacing of births. In the traditional, rural, pre-independence 
society, there existed a natural spacing of births, due partly to the 
polygamous structure of traditional African society and partly to vari- 
ous customs like the separation of spouses after childbirth. Under the 
impact of modernization polygamy is on the decrease, traditional cus- 
toms are shattered, and the unanimous impression of numerous doc- 
tors we have interviewed is that this 'natural'' spacing is breaking 
down and birth intervals decreasing, thus increasing the frequency of 
childbirth. Many Western observers think that the concept of ''spacing" 
births is a 'modern" concept understood only by ''Westernized'' women; 
yet studies undertaken in Algeria prove how erroneous such a position 
is, and discussions with individuals working in rural areas of Togo 
have confirmed to us that an interest in spacing exists also among 
rural women of tropical Africa. Furthermore, in some large cities 
there is among at least a minority of women a growing interest not 
only in the spacing of births, but possibly also in their limitation, as 
evidenced not only by attitude surveys but also by a growing number of 
induced abortions. 


It thus seems that family planning presented as an integral part of 
maternal and child health would have some chances of success if in- 
troduced cautiously and little by little. We consider this the most 
useful approach to family planning on any large scale in this area, 
certainly in the French-speaking countries, although some countries 
like Chad, the Central African Republic, or Upper Volta might not be 
ready even for this. 








[ Excerpted from Family Planning 
Programmes in Africa. Paris: 
Development Center of the Organ- 
ization for Economic Cooperation 
and Development, 1970, pp. 11-18 
and 21-26. | 
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Abortion in the Demographic Transition 


Abdel R. Omran 


[Induced abortion seems to be increasing in developing countries 
where economic and social pressures to reduce births are building up, 
and further increase is likely. In Japan and eastern Europe, where 
the operation is legal and medical services adequate, it is associated 
with sharp declines in fertility and low medical risk; where abortion 
is illegal, itis a frequent cause of maternal illness and deaths. Con- 
traception is preferable but abortion remains a popular means of birth 


control, and policy makers should deal with it as appropriate in their 
countries rather than ignore it. ] 


Regulation of the size and distribution of population 
has been practiced by human communities since time 
immemorial. From his careful review of the medical 
history of birth control, Himes cites abortion as the 
chief means of fertility control in primitive societies. 
The earliest known written abortifacient recipe, from 
China, is 4,600 years old. Abortion was known in an- 
cient Egypt, Greece, and Rome. Several Greek phil- 
osophers, including Aristotle, sanctioned abortion to 
limit family size. Hippocrates, on the other hand, 
created reluctance among physicians to induce abor- 
tion and imbued certain instances of its practice with 
a sense of criminality. This reluctance remains with 
us in Western countries today, and the question of 
"criminality'' is still disputed. 


In other parts of the world the death rate has pre- 
cipitously declined while fertility has generally re- 
mained at a high level. The inevitable result has been 
an unprecedentedly high rate of population growth, 
called the transitional growth stage of demographic 
change, in contrast to the posttransitional stage that 
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has been reached by Western countries. The problem facing the de- 
veloping countries is to accomplish the transition from high to low 
fertility quickly enough to enhance their economic and social develop- 
ment. Whether they can make. this transition without the help of in- 
duced abortion is a worldwide concern. It is the author's opinion 
that when developing societies are highly motivated to accelerate 
their transition from high to low fertility, induced abortion can be- 


come such a popular method of fertility control that it becomes a 
kind of epidemic. 


The Prevalence of Induced Abortion 
in Transitional Societies 








Though documentation is not readily available, it is believed that 
abortion played a significant role in lowering fertility during the demo- 
graphic transition in many Western societies in the 18th and 19th cen- 
turies. We have almost no data on the incidence of abortion in de- 
veloping countries before the transitional period—before death rates 
began to decline —and the current statistics are often inadequate. 
However, recent studies tend to show a high prevalence of induced 
abortion in countries where fertility remains high or is just begin- 
ning to decline, In the opinion of investigators and many government 


officials, the current prevalence is higher than it was in the pre- 
transitional period. 


Figure 1 shows the number of abortions per 1,000 live births be- 
tween 1937 and 1965 for several areas; in the case of Chile, abor- 
tion has not been legalized (normally, reliable nationwide information 
on the subject is not available where the operation is illegal). 


Japan's transition. Although Japan is now considered a developed 
nation, her recent demographic history illustrates what can occur in 
a developing country which is propelled through a sequence of accel- 
erated social, economic, and demographic transitions. From 1920 
to 1948, the Japanese birth rate remained at a fairly high level, 
around 35 per 1,000 population. During the same period the death 
rate declined from 25.4 in 1920 to 14.6 per 1,000 in 1947. A signifi- 
cant. change took place immediately after World War Il: live births 
dropped from 35 per 1,000 in 1947 to 17 in 1957—a decline of 50 
percent in only 10 years. Such a dramatic decline in fertility is 
extraordinary in the demographic history of the world. Although con- 
traception has been used in Japan for some time, abortion was the 
main underlying cause of fertility decline during this period. Ac- 
cording to Koya, the drop in the birth rate was due 80 percent to 
abortion and 20 percent to contraception. 





Even though comprehensive statistics are not available for the pre- 
war period, it does seem evident that abortion was never absent from 
the natality scene in Japan. Following World War II, however, abor- 
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Figure 1: Abortion Ratio per 1,000 Live Births 
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tions reached very high proportions. As a ratio per 100 live births, 
legal abortions rose rapidly from 9 in 1949 to over 50 by 1953, and re- 
mained in excess of 60 from 1954 to 1962 with a peak of 72 in 1957; 

in 1965 they were still at the level of 46 per 100 live births. These of- 
ficially reported figures, however, are estimated to represent only one 
third to one half of the actual number of abortions performed. 


Numerous reasons are advanced for the high prevalence of abor- 
tions in postwar Japan. Koya lists the following: a) the amendment 
of the 1948 Eugenic Protection Law which legalized abortion for medical 
and social reasons; b) the moral decay of society after the war; c) the 
attitude of physicians toward their patients; d) the response of the 
people to the government's efforts to promote family planning and to 
limit family size. Muramatsu adds that the truly significant fact lies 
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in the strength of motivation among the general public to adjust the 
1umber of children to environment. In Japan abortion is permitted 
if a pregnancy or delivery threatens the health of the mother be- 
cause of her physical or financial condition. The assertion that 
another child will be hard to feed is enough reason for terminating 
pregnancy. Abortion can be obtained at the cost of about 5 dollars 
at facilities in both hospitals and specialized abortion centers. 


It is highly unlikely that other countries will experience a dramatic 
lowering of fertility within such a short period. Japan was more 
modernized before the war than are most developing nations, and her 
industrial development has been far ahead of other countries in Asia, 
Africa, and Latin America. Since the war, a wide use of abortion 
has been legalin Japan, whereas the developing countries, with the 
exception of Tunisia and possibly mainland China, have yet to accept 
induced abortion as a legitimate method of fertility control. Never- 
theless, the Japanese example may inspire similar policies in some 
countries that wish to slow down their population growth. 


Chile. Chile has less adequate abortion data than Japan; however, 
hospital admission statistics beginning in 1937 indicate that induced 
abortion increased tremendously in the period from 1937 to 1964. 
According to Chilean hospital data for the 24 years ending in 1960, 
the number of deliveries increased by 1.8 times, whereas the cor- 
responding figure for postabortion hospital admissions was 4.4 and 
such cases number 20 for every 100 of the country's live births in 
1960-64. The actual occurrence of induced abortion is, of course, 
much higher, as interview studies as early as 1938 reveal. More 


recent studies, based on better sampling procedures, also point to 
a higher incidence. 


In view of the increasing incidence of induced abortion, it may be 
surprising that the Chilean birth rate has changed only slightly — 
from 34. 6 in 1936 to 32.8 in 1964. Several factors can be mentioned 
to explain these figures. First, the official birth rate for 1936 may 
have been subject to underreporting; the actual level was probably 
higher. Second, the death rate declined sharply from 25.3 in 1936 
to 11.2 in 1964; it is likely that improved survivorship together 
with generally improved health tended to increase fertility by extend- 
ing the exposure period and by enhancing fecundity. Furthermore, 
age-distribution changes which have expanded the reproductive -aged 
segment of the population pyramid are not reflected in the crude 
birth rate measure. For these and related reasons, Requena and 
Monreal's argument that had it not been for abortion the birth rate 
in Chile for the last 25 years would have been over 40 per 1,000 for 


the whole country and over 50 for the lower socio-economic groups 
seems sound. 


55 








Korea. According to a recent government study, the percentage 
of Korean women experiencing induced abortion rose from 7 to 14 per- 
cent between 1964 and 1967. The prevalence of abortion was much 
higher in the urban areas, rising from 15 to 28 percent over the 4- 
year period. A similar, nearly doubled increase in abortion experi- 
ence occurred in rural areas where the percentage of women experi- 
encing abortion rose from 4 to 7 percent. During the same period an 
increase in contraceptive use was noticed, in which the percentage of 
users rose from 9 to 20 percent of married women. Individual sample 
surveys confirm these high rates of abortion and provide more details. 
In a study in Seoul, for example, Koh and Song report the ratio of abor- 
tions to live births to be 1 to 3. While the available studies generally 
indicate a much higher incidence of induced abortion in Korea's urban 
areas, no significant difference between urban and rural areas was 
found in a 1966 KAP (knowledge, attitude, practice) survey investigating 
opinions about legalizing abortion. Of those who expressed an opinion, 
about 72 percent favored legalized abortion with little difference be- 
tween urban and rural areas. 


Other developing countries. There is scattered evidence suggest- 
ing that the beginnings of a great wave of induced abortion may be al- 
ready under way in many countries that are experiencing rapid popula- 
tion growth. In India, for example, an analysis of pregnancy histories 
of 5,912 women visiting family planning clinics in New Delhi revealed 
an average ratio of 9 abortions per 100 pregnancies. In Turkey, a 
study showed that 39.4 percent of the 496 women coming for contracep- 
tive advice in Ankara Maternity Hospital had had induced abortions at 
some time in their past. In the United Arab Republic, a sample survey 
of a rural area in Alexandria governorate found an abortion ratio of 
77 per 1,000 live births. Of 3,998 interviewed, 7.1 percent admitted 
having had an abortion at some time in their lives. In Latin American 
countries other than Chile, high abortion incidence also exists; studies 
in Mexico City, Bogota, San Jose, Caracas, Panama, Rio de Janeiro, 
and Buenos Aires show estimated induced abortions as a percentage 
of live births ranging from 13 to 33 percent. 





Economic Motives for Abortion 





The widespread occurrence of induced abortion in a developing so- 
ciety is symptomatic of the intense motivation to limit family size. 
The social and economic changes in developing countries have brought 
about a general reversal in attitudes toward children as economic as- 
sets. In the past the assurance of a surviving son, the economic gain 
from child labor, and the guarantee that family members would be 
cared for in their old age have held high priority and Have encouraged 
high fertility in transitional societies. Demographic and social changes, 
such as declining infant mortality, child welfare, compulsory education, 
and social security schemes, have gradually replaced traditional values 
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with small family norms and low fertility. Concomitantly, the rising 
costs of housing as a frequent effect of urbanization, longer periods 
of child dependency as the result of expanded education, as well as 
the increasing cost of child care for working mothers, are additional 
factors which may cause the birth of another child to be an economic 
liability. Resorting to abortion continues to be a sure method of 


terminating an unwanted pregnancy, even though contraception may 
be used. 


Economic motivation to limit family size has been invoked as the 
reason for abortion in many countries, regardless of the type of abor- 
tion law. Nozue reported that 63 percent of all abortions in Japan are 
performed for socio-economic reasons. A more intensive study by 
Koya indicated that 83 percent of the abortions among 1, 382 Japanese 
women were due to fears of difficulty in household financing; the re- 
maining 17 percent were attributed to health reasons. Studies from 
eastern Europe and the U.S.S.R. show that women cite low income, 
inadequate housing, excessive numbers of children, and interference 
with the mother's work as reasons for induced abortion. Studies 
from France and Sweden revealed that economic indications were re- 
sponsible for well over half of all abortions. The situation is much 
the same for Latin America. Rice-Wray reported that among 797 
abortions performed among 1,000 interviewed women in Mexico, 

46.2 percent were sought as a result of economic pressures com- 
pared with 19.9 percent for health reasons. In Chile, studies in 
three cities indicated that 48 percent of the recorded abortions were 
due to economic reasons, 10.7 percent for health reasons, and 10.6 
percent because of "large family size.'"' 





Consequences of Prohibiting Abortion 





If resort to induced abortion on a large scale is legally prohibited 
and there are no highly effective contraceptive programs to compen- 
sate, the transition from high to low fertility will be retarded. Itis 
likely that, where pressures to lower fertility are building up, in- 
dividuals will not await official sanctions but will resort to illegal 
abortion without adequate medical supervision. Current statistics 
indicate that abortion is becoming increasingly safer from a medical 
standpoint, but there are important differences in the case fatality 
rates from country to country. In general, countries with adequate 
medical services and liberalized abortion laws have lower abortion 
mortality rates. The main problem lies in the less developed coun- 
tries where women, deprived of both medical service and legal sanc- 
tion, are forced to resort to induced abortion by primitive methods 
under unsanitary conditions. The women themselves, unskilled 
neighbors, lay midwives, or medicine men perform the operation. 
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Table 1 summarizes briefly the legal status of abortion in the world. 


TABLE 1 


Abortion Laws in Transitional and Posttransitional Countries, 1970 





Stage of Demographic Development 








Abortion 
Laws Transitional Posttransitional 
Restrictive Asian countries except Japan Northern American countries* 
laws African countries Western European countries 
Latin American countries Southern European countries 
Oceanic countries 
Liberalized Tunisia (since 1966) Northern European countries 
laws Mainland China (1960’s) (since 1930's) 
Potentially India (1970?) Eastern European countries 
Potentially Chile (1970?) including U.S.S.R. (since 
1955) 


Japan (since 1948) 





4By mid-1970 a number of states in the United States had liberalized their abortion 
laws in varying degrees. 


The longest available record of maternal mortality due to abortions 
is from Sweden. The deaths from legal abortion show a definite de- 
crease in the case fatality rate from 0.20 percent in 1939-48 to 0. 04 
percent in 1961-64. A government-appointed committee reported 
that illegal abortion in 1949-51 resulted in a case fatality rate of 1.7 
percent, based on 352 cases of which 6 died. Similar abortion mor- 
tality statistics have been reported for Finland and Denmark. Des- 
pite the significant decline in case fatality rates in these three coun- 
tries, their current ratios are still higher than those in eastern 
Europe. This is probably due to the fact that a large number of the 
legal abortions in northern Europe are performed after the third 
month of gestation as a result of the long procedure of application to 
a committee which takes its time in reviewing the application and in 
giving permission for an abortion. 


Case fatality rates from legal abortion in eastern Europe are much 
lower than in northern Europe: first, because the law is more liberal 
and therefore more apparently healthy, low-risk women are included 
in the denominator; and second, because most operations are per- 
formed in the first three months of pregnancy. In Hungary, Klinger 
states that the number of deaths from permitted abortions is cur- 
rently 2 or 3 per year; the number of deaths resulting from spon- 
taneous abortion or abortion performed without permission is 20 to 
25 annually. Before induced abortion was legalized, 80 to 100 women 
were dying yearly from complications of illegal abortion. Hirschler 
indicated that for the period 1960-63, the case fatality rate was 0.0031 
percent. In Czechoslovakia during the period 1961-64, the rate was 
0.0012 percent. Similar very low rates are reported for Yugoslavia 
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and Romania. The abortion case fatality rate in Japan in 1950-63 is 
also low, falling from 0.009 percent to 0.004 percent. 


The safety of legal abortion in Western nations with restrictive 
laws varies according to the degree of liberality in interpreting the 
laws, the place where abortion is performed, the stage of gestation, 
and the health of the woman. The case fatality rate for criminal abor- 
tion in the United States, for example, is unknown but is estimated to 
range from 0.5 to 1 percent, based on 5,000 to 10,000 deaths precip- 
itated by an alleged annual 1 million or more illegally performed 
operations. Whatever the actual figure may be, it is a fact that crim- 
inal abortion is responsible for a major proportion of maternal deaths 
in the United States; its share is increased as other causes of ma- 
ternal mortality are becoming more controllable. For example, 
Guttmacher found in the 1961 records of New York City that 47 per- 
cent of maternal deaths in metropolitan New York were the result of 
illegal abortions. 


In the less developed countries the number of maternal deaths due 
to abortion is unduly high. Most of the data on this subject come 
from Latin America. The Chilean data in particular indicate that 
abortion accounts for almost two fifths of maternal deaths in that 
country. Armijo and Monreal estimate that the case fatality rate of 
abortions performed in Chilean hospitals oscillated around 0.5 per- 
cent. A Brazilian study reported that puerperal infection has been a 
major cause of maternal mortality since 1931 and that abortion is 
responsible for a major proportion of puerperal infection. A Colom- 
bia study reports a septic abortion case fatality rate of 4.4 percent 
in the Child Care Institute of Bogota (1965/66), almost 23 times the 
maternal mortality rate from all causes in the same institution 
(0.192 percent). Reports from other developing countries reveal 
similar findings. Eraj reported that Kenya statistics for 1964 show 
that abortion deaths were half again the number of deaths caused by 
malaria. A Malaysia report on a study of 1,000 cases of abortion 
found a case fatality rate for septic abortion of 3 percent which is 
more than four times that for all types of abortion (0.7 percent); 
apparently many of these cases were induced in a non-medical set- 
ting. 


Effective Contraception and Abortion 





Unquestionably, successful prevention of pregnancy through con- 
traception is much wiser and safer than terminating a pregnancy 
through abortion. Ironically, however, when contraceptive pro- 
grams are instituted there may be a temporary increase in induced 
abortions; initial contraceptive failures are frequent, and those 
who fail often resort to induced abortion. Studies from Japan and 
Chile illustrate that there appears to be a delayed reaction between 
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contraceptive program effectiveness and abortion decline. Several 
reasons for the continued use of induced abortion during an intensive 
contraceptive program deserve mention. 


During the stages when abortion is widely used, either legally as 
in Japan or illegally as in Chile, many women become "abortion 
minded.'' Even when effective contraceptives become available, this 
group of vulnerable women may continue to rely on induced abortion 
as a ''tried and true'' method of family planning. Another reason may 
be that the continued use of induced abortion is something of a cohort 
phenomenon. In the early stage of transition, the socially mobile, 
upper stratum of society adopts small family-size norms more readily 
and frequently resorts to induced abortion to limit births. “With a rise 
in educational levels and a stabilization of family-size norms, this 
group turns increasingly to contraception. Yet the abortion wave is 
maintained, often at an epidemic level, because successive lower strata 
cohorts are reaching a stage of abortion-proneness. The upper-middle, 
lower-middle, and lower strata replace each other progressively as 
cohorts vulnerable to induced abortion, and this process can continue 
for long periods of time. Finally, when abortion becomes widely ac- 
cessible—as in eastern Europe with the sanction of the law or in Latin 
America without it—there is generally an inclination to relax contra- 
ceptive efforts. 


Effect of Liberalization of Abortion 
Laws on the Birth Rate 








There are various measurements by which the effect of liberalized 
laws can be determined. It must be acknowledged, however, that none 
of these methods can unequivocally attribute the observed effect to in- 
duced abortion alone. Natality trends in various countries are com- 
pared in Figure 2. The upper part of the figure gives a comparison 
between east European countries, four of which liberalized abortion 
laws after 1955, and the United Kingdom. Of special interest are the 
two eastern European countries, Albania and East Germany, which (like 
England) did not liberalize their laws and did not experience any appre- 
ciable decline in natality. The lower part of the figure compares three 
countries which liberalized their laws in the late 1940s with two coun- 
tries which did not, the U.S. andItaly. From these comparisons, 
it becomes evident that the most permissive countries have enjoyed 
a marked decline in their birth rate in comparison with restrictive 
countries. The amount of natality decline seems to be related to the 
extent of liberalization which was more conservative in northern than 
in eastern Europe. Japan has the most impressive decline; next are 
the four east European countries. 


60 








Figure 2: Changes in Birth Rates in Two Sets of Countries 
(base years—period when abortion policies 
were liberalized) 
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Implications for Policy 





This study has emphasized two major themes for policy formation. 
First, there is no question that prevention of pregnancy through ef- 
fective contraception is much wiser and safer than termination of 
pregnancy through abortion. Second, for reasons that vary from one 
country to another with the dynamics of fertility transition, a margin 
of induced abortion is to be anticipated and provided for. Policy- 
makers must recognize that induced abortion is a popular and uni- 
versal practice which poses profound problems for societies and 
individuals alike. Beyond doubt abortion is a worldwide problem, 


though its determinants and solutions differ from one group of coun- 
tries to another. 


The transitional societies face by far the worst dilemma of all; 
they have a problem every way they turn. On the one hand, if they 
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do not have a sufficient number of abortions, their transition to low fer- 
tility will be critically retarded. On the other hand, unless policy- 
makers sanction abortion law reform, criminal abortions —provoked 

by amateurs under dangerous conditions—will mount and foster an ex- 
tremely serious public health problem. In any case a deluge of cases 
may overburden already inadequate and insufficient medical services 


that are needed for many other purposes, whether abortion is legalized 
or not. 


The problem in posttransitional countries that still have restrictive 
laws is twofold. There is a serious problem of illegal or criminal 
abortion with all the consequent social, psychological, and racketeer- 
ing abuses. There is also the problem of inconsistent implementation 
of ambiguous laws, often favoring the wealthy and not the poor who 
most need relief. Finally, in posttransitional countries with liberalized 
laws, abortion prevalence persists despite the fact that contraceptives 
are widely available. In all three categories of countries, therefore, 
policymakers should give immediate recognition to the problem of in- 


duced abortion and should plan to phase it out rather than pretend it 
does not exist. 


Whereas the primary goal of every fertility regulation program is 
the prevention of pregnancy through effective contraception, policy- 
makers should recognize that contraceptive failures do occur. In such 
cases, I would argue that legal abortion is the only rational alternative 


to the birth of an unwanted child; medical abortion services are needed 
to ensure that the procedure is performed safely, inexpensively, and 
without discrimination. Countries which have already liberalized their 
abortion laws and those which will do so in the future, however, should 
be warned against overreliance on abortion to solve fertility problems. 
Abortion should be but one option in the pursuit of fertility control. In 
all cases, intensive education-guidance programs must be established. 
Both field and clinical research is needed to provide policymakers 

with accurate, up-to-date information about the dynamics of abortion. 


[ Excerpted from Chapter XIII, "Abortion 
in the Demographic Transition," Rapid 
Population Growth: Consequences and 
Policy Implications, Volume II. Balti- 
more (Md. ): The Johns Hopkins Press, 
for the National Academy of Sciences, 
1971, pp. 479-494, 496-497, 500-506, 
508, 511-512, and 522-525. | 
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Weather Service for Agriculture 


R. Ananthakrishnan 


[ Variations in weather, especially abnormalities in the monsoon rains, 
cause heavy losses to agriculture in India—some of which could be 


mitigated by timely prediction and appropriate farmer actions. 


India's 


weather service now provides daily radio forecasts; what is needed 
are timely interpretations so that farmers would know what to do 
under given weather predictions. ] 


Of all weather elements, rainfall is the most im- 
portant single factor that affects plant growth and crop 
production. Indian agriculture is heavily dependent on 
the timely occurrence of the monsoon rains and their 
proper distribution. Four types of variations from 
the normal can occur in the monsoon rains: a) their 
commencement may be much earlier than usual or it 
may be delayed; b) there may be prolonged breaks in 
the rains in July and August; c) the rains may termin- 
ate considerably earlier or persist longer than usual; 
d) the rainfall may be unevenly distributed, being con- 
siderably in excess over certain areas and deficient 
over others, or excessive during the earlier or later 
part of the monsoon and scanty at other times. All 
these abnormalities adversely affect agriculture in 
varying degrees depending upon the intensity and dura- 
tion of the abnormality. For instance, if sowing is 
done in anticipation of normal monsoon conditions, un- 
due delay in the onset of the rains may result in the 
wilting and drying up of tender plants. In general, the 
dependability of rainfall is more and its variability 
less over areas where the total rainfall is large; in 
the dry areas of the northwest, the farmer is especial- 
ly vulnerable to monsoon variations. 


Cyclonic storms forming over the Bay of Bengal 
and the Arabian Sea in April and May or in October 


Mr. Ananthakrishnan is Director, Institute 
of Tropical Meteorology, Poona, India. 





65 








can cause great damage and destruction over the coastal areas when 
they strike. Little protection to agriculture is possible from strong 
winds, heavy rain, and at times from tidal waves which inundate low- 
lying areas with sea water, even with advance weather warnings, al- 
though loss of human and animal lives can be minimized. During June 
through September, a series of depressions which form at the head of 
the Bay of Bengal and move across the central parts of the country in 

a west-north-westerly direction play an important role in the distribu- 
tion of monsoon rainfall over the country. The heavy rainfall associated 
with them can at times cause disastrous floods, destroying buildings and 
crops and often many lives. Thunderstorms, nailstorms and duststorms 
are largely a feature of the hot weather period from March to May. 
Standing crops and fruit orchards can suffer great damage from a se- 
vere hailstorm against which it is hardly possible to take protective 
measures. It is difficult to predict accurately when or where a hail- 
storm will occur and the extent of its severity. 


Excessive sunshine leads to depletion of soil moisture and accel- 
erates the rate of loss of moisture from the plant. A thin layer of 
white chalk powder spread over the surface can reduce the soil tem- 
perature by as much as 20°C and form a protective device to con- 
serve soil moisture. During prolonged cloudy weather, on the other 
hand, photosynthesis is reduced and plants become more susceptible 
to the incidence of pests and diseases. 


Sustained strong winds are generally associated with steep pres- 
sure gradients which occur in the fields of cyclonic storms and de- 
pressions. Very strong winds of shorter duration known as "squalls" 
occur in association with thunderstorms. Crops exposed to strong 
winds and squalls suffer damage by lodging. In areas where the pre- 
vailing surface winds are strong during certain seasons, the crops 
can be protected by planting shelter trees called ''windbreaks"' at 
right angles to the direction of the wind. Much work has been done 
in this field in the U.S., resulting in increased crop yields; in our 
country this matter has not been given the attention it deserves. 


Cold waves occur in the winter months over north and central India. 
Frost can completely damage a grapevine orchard in a single night, 
for example. The protective measures that can save the crop are the 
use of windbreaks and the lighting of fires of dried leaves and twigs 
over different parts of the field to keep air temperature above the 
freezing point. In the summer months, plants as well as cattle and 
even human beings can perish under prolonged heat wave conditions; 
Rajasthan, Punjab, Uttar Pradesh and Bihar are the areas susceptible 
to summer heat waves. 


Weather and the Farmer 





The need to provide a special weather service for agriculture was 
realized by the India Meteorological Department soon after work on 
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agricultural meteorology was started in 1932. The Agricultural Me- 
teorology Division has a well-equipped field observatory in the local 
Agricultural College at Poona where studies relating to evapo-trans- 
piration, soil moisture and solar radiation are carried out. Meteor- 
ological conditions inside crops are different from those in the free 
atmosphere; hence for crop-weather studies, routine observations 
from weather reporting stations, which represent free-air conditions, 
have to be supplemented by observations recorded at crop-weather 
stations. For this purpose about 60 crop-weather observatories are 
maintained at a large number of agricultural farms in different states. 
In addition, about 100 agro-meteorological observatories function in 
different agricultural farms located all over the country. 


In 1945 a weather service for the farmers was inaugurated. Under 
this scheme special weather bulletins for farmers are prepared by the 
Regional Forecasting Offices of the Department at Madras, Bombay, 
Nagpur, Calcutta and Delhi and supplied to All-India Radio (AIR) sta- 
tions for broadcasting in several regional languages in their daily 
rural programs. These bulletins include districtwide forecasts of 
precipitation, and also information about weather phenomena of im- 
portance to agriculture such as dates of onset of rain at sowing time 
with probable intensity and duration, breaks in monsoon rainfall, 
heavy rainfall warnings, warnings about strong winds, cold waves, 
frost, etc. The forecasts cover a period of two days with an outlook 
for the next two days. There are at present about 60 AIR stations lo- 
cated all over the country which broadcast weather bulletins for farm- 


ers in regional languages. These bulletins are also published in news- 
papers. 


Besides the daily weather bulletins for farmers broadcast in the 
evening as part of the AIR's "rural program,'' midday weather bulle- 
tins are also broadcast daily giving special weather warnings for 
various user interests such as railway authorities, irrigation engi- 
neers, fisheries officials, community development officers, etc. 
This service has been in operation since 1964. 


The radio is the quickest means for dissemination of weather in- 
formation, but the practical utility of this weather service depends 
upon the information reaching the farmers. In recent years the number 
of wireless receivers in the rural areas has been steadily increasing 
with the availability of low-priced medium-wave sets. In addition, 
state governments have installed community listening sets in the vil- 
lages as part of a general program of rural education and entertainment. 


The weather broadcasts for farmers are based on ''crop-weather 
calendars'' compiled by the Agricultural Meteorology Division of the 
Meteorological Department in consultation with the various state Agri- 
cultural Departments. Information on the major crops grown in the 
different districts, the dates of sowing, the dates of commencement 
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and duration of the important cultural operations, and the important 
periods in the life history of individual crops and their probable weath- 
er requirements are depicted pictorially in the crop-weather calendars 
for guidance of the forecasting officers. The weather requirements of 
the crops in the different areas at the appropriate time of the year are 
kept in view while preparing the weather bulletins for farmers. From 
time to time the crop-weather calendars are updated by maintaining 
liaison with the state agricultural authorities. 


Shortcomings. The radio weather service for farmers suffers 
from a lack of interpretation of the meteorological information in the 
bulletins in terms of its implications for agricultural operations. For 
this purpose it is necessary for the meteorologist and the agricultural 
scientist to work together. Such a scheme was initiated in Madras 
some time ago. An officer of the state Department of Agriculture visits 
the Forecasting Office daily,and after consultation with the meteorologi- 
cal officer he incorporates at the end of the weather bulletin an ad- 
visory indicating the actions which farmers should take. This scheme 
was received favorably by the farmers, and action was initiated by the 
Meteorological Department to introduce such a practice at all other 
forecasting offices. However, the response from the state Agricul- 
tural Departments has not been encouraging. 





We have still a long way to go before scientific weather service will 
be accepted and acted upon by the cultivators in rural areas. Farmers 
are, in general, conservative and will not readily accept any changes 
until they are fully convinced of their benefits. Much work remains to 
be done by way of publicity and education. It is equally necessary, how- 
ever, that the weather forecaster have a fuller appreciation of the prob- 
lems facing the cultivator. The agricultural scientist has to be the 
liaison officer between the meteorologist in the forecasting office and 
the cultivator in the field. 


Finally, the best organization for supplying timely information 
along with specific interpretation and advice to farmers is still limited 
by the kind of information it can supply. This depends on progress in 
the evolving science of meteorology and in the art of weather forecasting, 
and also in the comparatively new discipline of agricultural meteorology. 
Further scientific studies are needed to elucidate the dependence of 
plant growth and yields on meteorological factors, and to find out the 
optimum meteorological conditions for the rnultiplication and spread 
of pests and diseases. Nevertheless, enough is known to make sub- 
stantial contributions to agriculture if this knowledge can be turned 
into timely and pertinent instructions to farmers. 


[ Excerpted from ''Weather Service for 
Agriculture,'' Economic and Political 
Weekly. Bombay: A Sameeksha Trust 
Publication, Vol. IV, No. 13, 29 March 
1969, pp. A31-33. | 
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[ The following extract is from a U.S. Government report cited by 
Ananthakrishnan as illustrating what he had in mind for India. ] 


Agricultural Weather Service Program 





A pilot project to determine the best procedure for serving an im- 
portant agricultural area with specialized forecasts and advisories was 
started in the Mississippi Delta in 1958. Evaluation of this program 
in 1959 indicated that providing the tailored service saved agricultur- 
ists millions of dollars, and the program was expanded to eight other 
regions in 1962. The Agricultural Weather Service is operating today 
in 12 service areas where there are valuable concentrations of weather - 
sensitive crops; these cover about 20 percent of the total area of the 
U.S. The service provided in these areas represents advanced and 
effective integration of available meteorological talent with that of 
specialists of Colleges of Agriculture, Agricultural Experiment Sta- 
tions, Extension Services, and other components of the Federal and 
State Departments of Agriculture, to provide users with both short- 
and long-range planning information and certain specialized services. 


The forecasting and interpretation functions are performed at two 
types of facility. Forecasts are prepared at a National Weather Serv- 
ice Office staffed with forecasters having an agricultural background, 
using materials from the overall meteorological communications net- 
work. One such Office is located in each of the 12 service areas. In- 
terpretation of forecasts and other weather issuances is the responsi- 
bility of the Weather Service Office for Agriculture, one or more of 
which are located at Experiment Stations in each service area. 


Weather Service Offices issue general agricultural forecasts 
covering a 2-day period, with an outlook for the third, fourth, and 
fifth days. These forecasts are issued three times daily —in the 
early morning, around noon, and in the evening—to provide guidance 
in managing farm operations on a day-to-day basis. The forecasts 
include such elements as expected cloudiness, percentage of area 
which will have rain and how much will fall, wind speed and direc- 
tion, dew duration and intensity, and range of high and low tempera- 
tures. In addition, forecast advisories may also include predictions 
of percentage of sunshine, drying rates, evaporation amounts, soil 
temperature, high-low humidity, ground level temperature, and 
harvest/haying conditions. Thus, conditions of known significance 
to agricultural operations are generally forecast without explicitly 
stating their proximate effects. There are exceptions, however, in 
certain areas where the Weather Service Offices provide specific 
operational forecasts for which the forecast techniques are well 
established; these include, for example, spraying and dusting fore- 
casts and daily drying forecasts for hay. 
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Weather Service Offices for Agriculture carry the interpretive func - 
tion a step further. For example, ona daily basis (5 days per week), 
a farm weather summary is issued as a supplement to the general ag- 
ricultural forecast of the Weather Service Office. This summary pro- 
vides an evaluation of the effects of expected weather factors on agri- 
cultural operations in progress or planned for the period. Twice 
monthly, a similar interpretation is issued for the 30-day outlook. In 
addition, joint specialized agricultural advisories, designed with the 
immediate problems of the local area in mind, are prepared to aid 
such critical operations as planting, pest control, irrigation, and har- 
vesting. In each case, the advisory is tailored to evaluate the effects 
of past, present, and expected weather factors on agricultural opera- 
tions, permitting the agricultural user to minimize loss or damage 
from adverse factors or to take advantage of favorable conditions. As 
an example of the agricultural users' requirements for weather pre- 
diction and interpretation, the needs of cotton growers are shown in 
Chart I. 


In addition, a specialized Fruit-Frost Weather Service is provided 
for fruit growers in six states having concentrated areas of high- 
value crops that are sensitive to frost conditions. Forecasts are 
issues several times daily during critical seasons for the crops con- 
cerned; these include minimum temperatures expected at key points, 
wind, cloud cover, and temperature inversions. 


[ Excerpted from Federal Plan for 

a National Agricultural Weather 
Service, Report by the National 
Oceanic and Atmospheric Adminis - 
tration, Department of Commerce. 
Washington (D.C.): U.S. Govern- 
ment Printing Office, January 1971, 
pp. 20-24, Chart p. 9. ] 
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Chart I: Agricultural Weather User Requirements 





For Cotton Producers 








Operational Requirement 














Important Forecast 

Parameters Description Period 

Planting: 

1. Soil moisture Less than 80% field capacity* Up to 2 weeks 
to 4-in. depth 

2. Soiltemperature Greater than 65°F Up to 2 weeks 

3. Temperature (air) Greater than 50°F Up to 36 hrs. 

4, Precipitation Less than .05 in. Up to 12 hrs. 

5. Wind Less than 25 m.p.h. Up to 12 hrs. 

Defoliation: 

1. Soil moisture Between 50% and 80% field Up to 48 hrs. 
capacity* 

2. Temperature (air) Between 50° and 85°F Up to 36 hrs. 

3. Precipitation None Up to 24 hrs. 

4. Wind Less than 10 m.p.h. Up to 18 hrs. 

5. Dew Presence and period Up to 12 hrs. 

6. Cloudiness Less than .7 cover Up to 12 hrs. 

Harvesting: 

1, Soil moisture Less than 90% field capacity* Upto 48 hrs. 
to 6-in. depth 

2. Temperature (air) Variable Up to 36 hrs. 

3. Precipitation None Up to 12 hrs. 

4, Wind Less than 20 m. p.h. Up to 36 hrs. 

5. Humidity Less than 70% relative Up to 12 hrs. 
humidity 

6. Dew Presence and period Up to 24 hrs. 





*Field capacity —The amount of water held in the soil after the ex- 
cess gravitational water has drained away and after the rate of 
downward movement of water has materially decreased. 
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World Weather Watch 


Report of the U.S. Government, 
April 1971 


[ The United Nations World Meteorological Organization (WMO) coor- 
dinates an elaborate worldwide network of satellite, land and sea fa- 
cilities for observing and reporting weather conditions, and global 
telecommunications and data processing systems to transmit and 
analyze these observations and make weather forecasts. | 


Since the first international meeting in 1853 to es- 
tablish an exchange of weather data among nations, 
this kind of activity has gradually been growing in 
scope and capability. Today a World Weather Watch is 
coordinated internationally by the World Meteorological 
Organization, a specialized agency of the United Na- 
tions, with 133 members. The Watch is proceeding 
in 4-year phases, with the first phase completed at 
the end of 1971. During this first phase, the major ef- 
fort of the program was to remedy the more critical 
deficiencies in the existing international weather sys- 
tem. The plan for the next phase of the World Weather 
Watch in 1972-75 calls for two or three polar-orbiting 
and four geostationary satellites as an integral part of 
the Global Observing System, and for international col- 
lection and exchange of meteorological data obtained 
from the satellites. Completion of the global communi - 
cation circuits is also planned as part of this second 
phase. In addition, heavy emphasis is placed on the 
installation of conventional sounding systems in the 
tropical land areas. A new dimension is now part of 
the Plan and is concerned with monitoring of atmospheric 
pollutants on a global basis; a network of regional and 
baseline stations has been proposed. 


Global Observing System 





The space-based observational capability is and will 
continue to be one of the keystones of the World Weather 
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Watch. There are, at present, two operational satellite systems 

that provide regular information for use by national meteorological 
services. These are the Improved TIROS (Television Infrared Ob- 
servation Satellites) of the United States and the satellites of the 
meteorological system of the U.S.S.R. The objectives are: 1) Con- 
tinuous viewing and quantitative sounding of the atmosphere to ac- 
quire and transmit data for numerical weather prediction. 2) Global 
imaging of the atmosphere on a daily basis; direct readout services 
are provided by automatic picture transmission (APT) during the day- 
time, and by the scanning radiometer (SR) at night. 3) To provide 

a capability for warning the public of impending weather disasters. 
The APT has been very valuable to the national meteorological serv- 
ices of the world by providing instant weather information on thousands 
of miles of area surveyed by the receiving equipment. (The U.S. 
satellite system is the only one with a direct readout capability that 


can be received by relatively inexpensive ground receivers throughout 
the world. ) 


The most urgent need in the Global Observing System is to increase 
surface and upper air observations in the tropics, the southern hemi- 
sphere, and the ocean areas of the northern hemisphere. The ocean 
areas are the most critical, but even over land areas, there remain 
significant gaps in the observational networks in certain portions of 
Brazil, in the desert regions of North Africa and Southwest Asia, and 
in part of the Southwest Pacific. Recent experimental work with _ 
meteorological satellites has shown that it is possible to measure the 
sea-surface temperature with an accuracy of about 11°C. There 
have also been outstanding successes with research satellites in de- 
riving vertical temperature and humidity profiles by the inverse 
radiation technique and in deducing the wind field by the measure- 
ment of cloud displacements. The current network of conventional 
surface and upper air observations is being supplemented increas - 
ingly by data obtained from meteorological satellites, but it will still 
be necessary in 1972-75 to rely on this conventional synoptic network 
as a primary source of upper air data. 


The basic data for the Global Observation System originate largely 
in the land-based meteorological observation stations of the WMO 
member countries. The World Weather Watch criterion is a maxi- 
mum average spacing of 500 kilometers between observing stations 
on land; networks to meet national needs may be more stringent. 

A program is now underway to replace obsolete equipment and to 
fill the gaps in the surface observational network by new, partly or 
fully automatic weather-observing stations. 


At sea, several thousand ships routinely make surface weather 
observations and radio reports to shore stations. A limited number 
of merchant ships have also installed equipment for making upper air 
observations. In addition, there are 13 specialized Ocean Station 
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[ PHOTOS: NOAA] 


Left: Weather satellites: lower left— 
stationary satellite; right—orbiting 
Improved TIROS. Radar stations 
pictured along coast; hurricane 
clouds at sea. 





Right: Hurricane observed ina 
radar scope. 





Right: Balloon carrying instru- 
ments for sea observation. 
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Right: Satellite picture of north- 
ern hemisphere down to equator, 
showing eight major storms—the 
largest number spotted by satel- 
lites in one day. 
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Left: Computer print-out of circula- 
tion in upper atmosphere. 





Right: Indian technicians pre- 
paring weather chart. 





Left: Meteorologist studying 
mosaic of satellite pictures of 
a hurricane. 
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Vessels in the North Atlantic and the North Pacific Oceans which make 
regular surface and upper air observations. In accordance with the 
World Weather Watch Plan, these Stations should be maintained with- 

out reduction in number or program until such time as completely 
satisfactory and proven alternative observing systems are available. 
South Africa has placed a new Ocean Station Vessel in the South Atlan- 

tic Ocean for a minimum period of a year. Starting in 1970, the U.S.S.R. 
has stationed a weather ship east of the Philippines in the Pacific Ocean 
from June to August to provide support for typhoon weather observations, 
and is expected to continue the program on a yearly basis. 


Aircraft meteorological reports from civilian and military air- 
craft provide valuable weather information, particularly over oceans 
and other data-sparse areas. Certain military reconnaissance flights 
obtain weather information at flight level and vertically downward to 
the surface at fixed points along these tracks. On selected flights, air- 
craft equipped with bathy-thermograph equipment measure ocean tem- 
peratures to a depth of 1,000 feet. Specially equipped aircraft are 
deployed at strategic locations in the Atlantic and Pacific, and special 
aerial reconnaissance flights are often performed several times daily. 


The Global Data Processing System (GDPS) of the World Weather 
Watch is designed to support the national meteorological services of 
the world with processed meteorological products on a global or 
regional scale. The System also ensures the processing of data for 
climatological and research purposes and the storage of data for ready 
retrieval. The GDPS operates through a system of World, Regional, 
and National Meteorological Centers. Three World Meteorological 
Centers (WMC) are in operation at: Melbourne, Australia; Moscow, 
U.S.S.R.; and Washington, D.C. One of their most important func- 
tions is to provide meteorological analyses and forecasts on a global 
scale. 





On a typical day, the WMC in Washington processes more than 
40,000 surface observations, 2,000 ship reports, 1,000 upper air 
soundings, 2,000 aircraft reports, and global cloud cover data. The 
World Weather Watch Plan lists 21 Regional Meteorological Centers 
(RMC); with one exception, the Centers have been set up and are pre- 
paring meteorological analyses and forecasts on a regional scale for 
assigned areas. The continued development of these Centers and their 
conversion to computer techniques will result in an increase in RMC 
support provided to the National Meteorological Centers (NMC). 


In addition to their weather analysis and prediction services, both 
RMCs and WMCs provide support to many specialized activities. The 
main support to aviation is provided through the area forecast system. 
Information describing the state of sea, seaice, and sea-surface tem- 
perature is now available to support shipping and other marine activities. 
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The main improvement needed in the GDPS at present is to reduce 
the time between receipt of the raw observational data at the Re- 
gional and World Meteorological Centers and the availability of the 
output product to the user. To meet this goal, the installation of 
computers at all Regional Meteorological Centers,in conjunction 
with training programs, is necessary. Once completed, the intro- 
duction of digital techniques in data processing would considerably 
reduce the time required for generation and availability of forecasts. 


The Global Telecommunications System (GTS) is the backbone of 
the World Weather Watch, providing for the collection, exchange, 
and distribution of observational and processed data among the 
WMCs, RMCs, and NMCs. Through 25 Regional Telecommunication 
Hubs (RTH), the GTS serves the three WMCs, 21 RMCs, and 147 
NMCs or Centers with similar functions worldwide. The GTS is or- 
ganized on a three-level basis: 1) the Main Trunk Circuit connecting 
the three WMCs; its principal function is to ensure rapid and reliable 
exchange of the observational data, including satellite information in 
digital form required for analyses and forecasts on a global scale, 
and of processed information issued by the WMCs. 2) Regional Tele- 
communications Networks are designed by each of the six regional 
areas of the WMO to meet the needs of the national meteorological 
services of that region. 3) The National Networks; under the World 
Weather Watch Plan, the NMCs are required to complete the col- 
lection of observational data originating in their countries as soon 
as possible to meet the 2-hour time limit for receipt of these data 
at the WMCs. A number of countries are receiving support under 
the WMO Voluntary Assistance Program in implementing their Na- 
tional Networks. Telecommunications equipment is being provided 
by WMO members through this Program for Regional Telecommunica- 
tion Hubs in Brazil, United Arab Republic, Kenya, India, Czechoslo- 
vakia, Senegal, Thailand, Nigeria, Iran and Venezuela. 





The Global Atmospheric Research Program of the World Weather 
Program is designed to provide mankind with very substantial im- 
provements in weather prediction services. Intensive planning ac- 
tivities, both nationally and internationally, have resulted in several 
recommended research programs. The program over the next few 
years will focus on: 1) Mathematical modeling and simulation of the 
atmosphere. 2) Assessment of the effects of man's pollution on the 
atmosphere. 3) Implementation of a major international tropical ex- 
periment in the Atlantic during 1974. 4) Planning for an international 
global observational experiment in 1976 or 1977. 





Concerning the third item: Most of the energy received from the 
sun is used to evaporate moisture over the oceans, especially in the 
tropics. As the evaporated moisture condenses into clouds, latent 
heat is released into the air; it is this latent heat which drives the 
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atmospheric circulation. The mechanisms by which the small clouds 
become concentrated in cloud clusters and by which the energy re- 
leased by cloud clusters is fed, in turn, into the large-scale tropical 
circulation and into the circulation patterns at higher latitudes are not 
well understood. Equally as little understood is the manner by which 
some of these local atmospheric circulations develop into giant tropi- 
cal disturbances or hurricanes. The highly important tropical ex- 
periment now planned for 1974 in the Atlantic Ocean between Africa and 
South America is designed to provide an understanding of these mech- 
anisms. Some 16-24 ships, 7 aircraft, and 8 types of space satellites 
have been promised for participation in the experiment. 


[ Excerpted from World Weather 
Program: Plan for Fiscal Year 
1972. Washington (D.C.): U.S. 
Government Printing Office, 
April 1971, pp. 6-15; 17.] 
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Progress in Weather Modification 


[ Techniques for altering weather are being investigated on an increas - 
ing scale, and control methods —though still largely experimental — 
are further advanced than is generally realized. Most of these employ 
chemicals injected into clouds to produce rain or snow; mathemati- 
cal models of cloud characteristics and sophisticated measurements 
are being developed. Some new possibilities relate to modification 

of hurricane winds, hailstorms, and perhaps lightning. | 


One. .... .Richard D. James is a Staff Reporter for The Wall 
Street Journal, New York. 





Techniques for Altering Weather 





One recent afternoon in Florida, a DC-6 flew into 
the tops of a series of clouds, and 208 silver iodide 
flares were dropped from the wing tips of the plane. 
These flares burned up while falling to the ground, 
and filled the clouds with smoke containing trillions 
of small crystals intended to make the clouds produce 
more rain over an area suffering from drought. The 
National Weather Service had predicted only one chance 
in five of natural rainfall that day, but in the six hours 
after the "seeding'' of the clouds downpours of up to 
five inches fell in the affected areas. This mission 
was the most successful in a series flown by National 
Oceanic and Atmospheric Administration (NOAA) of 
the U.S. Department of Commerce, under a program 
which has been gaining momentum in the last few years. 
"We still have a lot to learn, but weather control is 
further advanced than the public generally realizes, '' 
says Robert M. White, director of NOAA. 


This contrasts with the situation in the 1950s when 
weather control developed a bad name. In 1946 two 
General Electric Company researchers found that 
seeding winter clouds with dry ice pellets seems to 
produce snow; later, hundreds of ''rainmakers'' be- 
gan trying to sell their services to farmers and others. 
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Scientific knowledge was scanty, seeding techniques were crude, and 
failures were frequent; the public reacted by labelling such efforts as 
fakery. In 1960 the U.S. Government undertook a general study of 
the field, which concluded that more research was warranted. Ac- 
cordingly, weather control research projects have been supported on 
an increasing scale—estimated at $20 million in fiscal year 1971/72. 


The seeding of cumulus clouds in the Florida area, referred to 
above, is one of the most successful of these projects. The tech- 
nique is based on the assumption that bigger clouds should produce 
more rain than smaller clouds because they contain more moisture 
and last longer. Dr. Joanne Simpson began by searching for a way to 
grow big clouds from small ones by heating. Clouds carry much of 
their moisture in supercooled water—water that remains liquid at 
temperatures well below 0°; adding silver iodide crystals to a cloud 
would turn this liquid to ice and generate heat. In 1963-65 experi- 
ments over the ocean, shooting rockets with silver iodide into the 
tops of cumulus clouds and using many times larger quantities of that 
chemical than cloud seeders had previously used, did expand the 
clouds —within minutes the seeded clouds rose and towered 20, 000 
feet or more above their unseeded neighbors. The rain they produced 
was hard to measure over the ocean; in 1968 experiments over land 
began, which indicated that rainfall from individual clouds could be 
increased very substantially in this way [ discussed more fully below]. 
The method should become economically feasible, researchers believe: 
the successful day's cloud seeding mentioned earlier, at a cost of 
about $7,500, produced over 10,000 acre-feet of water (enough to cover 
10,000 acres with one foot depth of water) which, if delivered in the 
right places and valued at the prevailing price of $50 per acre-foot for 
irrigation water, would amount to $500,000. 


A similar method for increasing snowfall is being tested in southwest 
Colorado, beginning in late 1970 and continuing through 1973 [ see be- 
low]. Another snowfall project is aimed at redistributing the snow 
which tends to fall in a concentrated band along the eastern shore of 
Lake Erie. Here the scientists theorize that seeding clouds with dry 
ice pellets will cause the formation of many more and hence lighter 
snow crystals, and these will fall more slowly and be blown further 
inland, spreading the snowfall more thinly over a larger area, 


Still another application of cloud seeding is the possibility of modi- 
fying the velocity of winds in a hurricane. The method would be to 
use the heat generated by silver iodide seeding in the right places to 
reduce the sharp difference in atmospheric pressure between the 
"eye'' of the hurricane and its outer edges, a difference that produces 
the strong destructive winds. In 1969 a hurricane was seeded on 
August 18 and winds slowly decreased by 31 percent; no seeding 
was done the next day, and winds increased; on August 20 seeding 
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was done, and again velocity decreased. ''We're not sure that the 
seeding caused the decreases, but analyses of past storms show that 
type of behavior by a hurricane would be very rare, '"' states R. Cecil 
Gentry of the National Hurricane Research Laboratory. 


Not everyone is happy with scientists' growing ability to control 
the weather, because it raises new legal, social and ecological prob- 
lems. In Colorado, for example, some residents are upset at the 
prospect that more snowfall would increase the danger of snow 
avalanches on mountain roads. In Florida, tomato growers threaten- 
ed a court injunction against cloud seeding because rainfall during 
harvest badly damages their crop. In both cases scientists were 


able to limit the area or shift the time of their operations to avoid 
these possibilities. 


[ Excerpted from ''Scientists Finally 
Find Dependable Techniques for 
Altering Weather, '' The Wall Street 
Journal, New York: Dow Jones & 
Co., Inc., 12 July 1971, pp. 1 and 
17. Copyright © 1971 by the Dow 
Jones & Co., Inc. ] 





Two. . . .Dr. Allen L. Hammond is on the staff of Science Maga- 


zine, the Amuptionn Association for the Advancement of Science, 
Washington, D.C. 


Weather Modification: A Technology 
Coming of Age 








Attempts to modify the weather have a long and controversial 
history. Because meteorological phenomena show large natural vari- 
ations, it has often proved difficult to determine what effects, if any, 
are caused by human intervention. Despite past problems, there is 
now considerable optimism among meteorologists who are working 
on weather modification techniques. Cloud seeding techniques are 
the basis of most such attempts; increased understanding of the 
physics of cloud systems has brought weather modification to a new 
stage of development. One feature that distinguishes present efforts 
from most earlier attempts is the use of detailed mathematical models 
of the phenomena being modified to determine suitable conditions for 
seeding and to predict the resulting effects. The favorable results of 
a number of recent experiments indicate that operational programs 
may become feasible in the not-too-distant future. 


Seeding techniques for all types of weather modification depend on 
the providing of nuclei on which condensation or freezing of the water 
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vapor and supercooled moisture in the air can take place. Silver 
iodide is most commonly used for this purpose because it readily 
forms large numbers of suitable particles; lead iodide, dry ice, and 
even table salt have been used as well. The effects of seeding ona 
particular cloud appear to depend dramatically on such details as 

cloud temperature, number of nuclei present, and where in the cloud 
nuclei are added, so that seeding at random is not very likely to pro- 
duce desired results. If the number of naturally occurring nuclei is 
sufficient to allow the freezing of much of the available supercooled 
water in a cloud, for example, the addition of more nuclei is thought 

to result, on the average, in smaller ice crystals; the smaller crystals 
melt and evaporate more rapidly on their way down so that less precip- 
itation reaches the ground. Very strong storms with taller and cooler 
clouds are often relatively efficient in releasing their moisture, so that 
it appears to be the warmer and more marginal cloud systems that of- 
fer the best chance for man-assisted increases in precipitation. 


A variety of methods are used to get the artificial nuclei into the 
cloud. For most applications flares containing silver iodide are 
ignited and dropped from a plane. Airborne ramjet generators that 
burn acetone with silver iodide have also been developed; these gen- 
erators are capable of delivering large numbers of nuclei at the con- 
trolled rates necessary in some research applications. Ground-based 
generators, which are lower in cost but which must depend on the pre- 
vailing wind to transport the nuclei up into the clouds, are also used. 
Rockets and artillery shells have been used to deploy seeding material 
in hail-suppression programs in the Soviet Union. 


The largest weather modification experiment, and the closest ap- 
proach to operational control of precipitation over a whole season, is a 
project now underway in the mountains of Colorado. On the basis of 
prior experience on a smaller scale, the scientists estimate that a 
winter's snowfall in a 1, 300 square mile area can be increased by 16 
percent with some regularity, using only ground-based generators 
rather than airplanes. When this additional snow melts, it could add 
some 250,000 acre-feet of water to the Colorado River drainage basin 
on which much of the southwestern U.S. depends heavily for irrigation 
water. Studying the flow of air and clouds over these mountains, and 
measuring cloud characteristics in a laboratory cloud chamber, the 
scientists developed a computer model for the growth and behavior of 
different types of clouds, and for their reactions to seeding with vary- 
ing amounts of silver iodide. The computer model predicts that when 
cloud top temperatures are relatively warm, i.e., -4° to 14° Faren- 
heit, seeding will increase snowfall (in initial tests by 100-200 per- 
cent), and when temperatures are colder the snowfall will decrease 
(by perhaps 30 percent). Thus, the method might also be used to 
reduce snowfall during severe winters when it is feared that a heavy 
spring runoff might produce floods. 
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A common concern expressed in connection with weather modifi- 
cation is that successful cloud seeding in one region would cause de- 
creased precipitation in downwind areas. There is apparently no well- 
documented evidence that any large effect occurs; downwind effects, 
positive or negative, seem to depend mainly on local situations. On 
the average only about 10 percent of the moisture of the air falls 
naturally as rain or snow, and a seeding program such as the Colo- 
rado experiment removes only an additional 1 to 2 percent. Because 
this project may lead rapidly into an operational program, it is 
being studied unusually carefully. A preliminary survey showed no 
signs of short-term ecological effects, since the additional snowfall 
expected is well within the range of the natural variation of the 
region's precipitation. Scientists from several Colorado universi- 
ties are undertaking a detailed 4-year study of the long-range impact 
of the cloud seeding on plants, animals, and climatic change. 


A different weather modification technique under development in 
Florida is aimed at increasing rainfall by expanding cumulus clouds. 
In cumulus clouds buoyancy forces control the cloud's rate of growth, 
so that seeding may cause the cloud to grow higher and more rapidly 
than it otherwise would; in contrast, the rate of growth of orographic 
clouds (mountain-produced clouds) is usually controlled by larger cir- 
culation patterns, so that seeding does not appreciably affect the 
overall flow field. The results of a series of experiments by the 
NOAA scientists, headed by Joanne Simpson, indicate that seeded 
clouds yield on the average more than three times as much rain as 
unseeded clouds. The seeding technique is most successful on fair 
days; on rainy days, seeding seems to be ineffective or to have the 
effect of slightly decreasing rainfall. But there are very large dif- 
ferences among the results on fair days; rainfall increases obtained 
so far show greater variability and thus more unreliability in sup- 


plying irrigation water than those anticipated in the Colorado experi- 
ment, 


Although the seeding of individual clouds seems to be a proven tech- 
nique, it yields only 100 to 250 acre-feet of additional water per cloud. 
In contrast, when two single clouds merge, they can release more 
than 30 times as much water as a sitgle cloud, according to Simpson. 
Hence the possibility of promoting mergers and other multicloud 
systems by seeding adjacent clouds appears to offer the best hope 
for large-scale rainmaking if a reliable method of doing this is dis- 
covered. The extent to which the computer model and seeding tech- 
niques developed for the semitropical conditions of.southern Florida 
will be applicable to cumulus clouds in other areas is still unknown; 
in general, they should be relevant to areas where rainfall usually 
originates in clouds formed over adjacent tropical oceans. 


One of the more exotic possibilities of weather modification is the 
suppression of cloud-to-ground lightning, which every year starts 
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large numbers of forest fires. Apparently lightning from small, dry 
storms is most frequently responsible, since larger storms often put 
out their own fires. Although electrical processes in a cloud are 
poorly understood at present, one hypothesis holds that electrical 
charges are built up by the interaction of liquid and solid particles. 
Hence by overseeding a cloud to convert all of its supercooled water 
into ice, the microphysical balance is changed in a way that is thought 
to favor shorter and less frequent lightning discharges. A small group 
of scientists in Montana are modifying existing cloud models to in- 
clude electrical effects, and designing field experiments. The re- 
search is still in its preliminary stages, but very limited tests several 
years ago give some basis for encouragement, 


A large hail research project funded by the National Science Founda - 
tion is scheduled to begin exploratory seeding experiments in Colorado 
in the summer of 1972. No models of hailstone growth are available 
at present, but efforts to develop them are under way. Modeling work 
is also proceeding on hurricanes, and three storms have been seeded 
in past years to see whether their wind velocities can be reduced. 

Other efforts are aimed at dispersing fog. 


Although seeding techniques are still experimental, in several cases 
they have been applied in near-emergency situations. At the request 
of farmers, NOAA scientists in Florida seeded clouds in an attempt to 
alleviate a severe drought in 1971, and during the forest-fire season 


the Forest Service has seeded in high-risk areas of the northwest in 
response to local pleas for help. As seeding techniques continue to 
improve, it is likely that they will be increasingly called upon. But 
the operational use of weather modification techniques on a large scale 
raises difficult questions about legal responsibilities, conflicting de- 
sires, and appropriate governmental regulation. At the current rate 
of progress, the remaining scientific problems involved in this new 
technology will undoubtedly be resolved before the legal and political 
mechanisms to oversee its use are established. 


[ Adapted from ''Weather Modifica - 
tion: A Technology Coming of Age, " 
Science, Washington (D.C.): the 
American Association for the Ad- 
vancement of Science, Vol. 172, 
No. 3983, 7 May 1971, pp. 548- 
549. Copyright© 1971 by the 
American Association for the Ad- 
vancement of Science. ] 
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Employment Aspects of 
Industrialization in Asia 
M. M. Mehta 


[ Industrial growth trends in Asia show much slower increases in em- 
ployment than in output, due to increasing capital-intensity resulting 
partly from a shift toward heavy industries. Labor-intensity does not 
necessarily mean higher capital-output ratios nor smaller rates of 
profit. An employment-oriented industrial strategy should emphasize 
fuller use of capacity, promotion of labor-intensive products and pro- 
duction methods, and an expansion of small-scale industries. | 


Analysis of the global trends in industrial data for 
1955-66 assembled by the United Nations reveals the 
following characteristics: 1) Manufacturing output 
has grown at a much faster rate than manufacturing 
employment. 2) The pattern of output and employment 
has shifted from light industries in favor of heavy in- 
dustries. The dynamic manufacturing sector com- 
prised chemical and petro-chemical industries, metal 
products, non-metallic mineral products and basic 
metals; while the stagnant manufacturing sector com- 
prised textiles, clothing and footwear, wood products 
and furniture, and food and tobacco manufacturing. 

3) The heavy manufacturing industries, being more 
capital-intensive in character, offered much less 
scope for employment generation than the light manu- 
facturing industries. Consequently, the shift in the 
pattern of output from light to heavy manufacturing 
tended to slow down the contribution of industrializa- 
tion to employment. 4) The faster rate of growth in 
productivity in heavy compared to light manufacturing 
tended to widen further the disparities in the growth 
of output and employment. 


Dr. Mehta is the International Labor Office 
Regional Adviser attached to the UN Asian 
Institute for Economic Development and 
Planning, Bangkok. 
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These trends are reflected much more prominently in the figures 
for Asia. While the manufacturing output index for the world rose by 
100 percent and the index for employment by 37 percent, in Asia the 
corresponding values were a 247 percent gain in output but only 71 
percent in employment. As can be seen in Table 1, the employment / 
output ratios decreased more sharply in heavy industry than in light 
industry generally; in Asia, the decreases in these ratios were more 
rapid, and the shift toward heavy industry was also more rapid as 
shown by the very large rate of increase in its output. 


Table 1: Changes in Index Values, 1955 to 1966 








(in percentages) 








All Light Heavy 
Manufacturing Industry Industry 

World 

Output 100 67 122 

Employment 37 30 48 

Employment /Output Ratio -31 -22 -34 
Asia 

Output 247 130 411 

Employment 71 54 118 

Employment/Output Ratio -51 -33 -58 





DATA SOURCE: The Growth of World Industry, United Nations, 1969. 








This steep and continuous decline in employment/output ratios in 
Asian manufacturing (and also in all the nine major groups of manu- 
factures individually) indicates that the capacity of this sector to gen- 
erate direct new employment opportunities has considerably slowed 
down. This is a result partly of the modernization process and the 
increasingly capital-intensive character of new investment, and partly 
of significant advances in productivity within existing industries. The 
movement towards application of science and modern technology to 
production processes appears to have progressed faster in the newly 
set up, well organized, capital-intensive heavy manufacturing sector — 
i.e., the area of most rapid growth—than in the comparatively old 
and less capital-intensive light manufacturing sector. In the new fac- 
tories of all types, the element of ''learning by doing'' also appears in 


the increases in labor productivity (i.e., the inverse of the employ- 
ment/output ratios). 
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Capital Intensity oi industries in Asia 





The terms labor intensity and capital intensity have been loosely 
used to indicate any of the following: the capital-labor ratio, the 
capital-wage ratio, the capital-output ratio, the capital turnover rate, 
or the ratio between initial cost and annual cost. In this paper fo- 
cused on employment, we have restricted the concept of capital in- 
tensity to the capital-labor ratio—the amount of fixed capital per 
man employed (labor intensive simply means a low capital-labor 
ratio). The capital-output ratio will also be used, but it is more 
an indicator of capital productivity than of capital intensity. 


Table 2 gives a comparative picture of the capital intensity of the 
major groups of manufacturing industries in seven countries of the 
Economic Commission for Asia and the Far East (ECAFE) region. 
The statistics on fixed capital derived from the national censuses of 
manufactures are subject to various reservations arising not only 
from the differences in concepts, scope and coverage among these 
censuses but also from the national practices followed in valuation 
of fixed capital and in provision for depreciation; the figures had to 
be converted into U.S. dollars at official rates of exchange. 


Table 2: Fixed Capital Per Person Employed in Manufacturing Industries 
in Selected ECAFE Countries 








(in U.S. dollars) 








Taiwan India Republic of Pakistan Philippines Thailand Japan 
Manufacturing Industries Korea 
1965 1963 1966 1960 1965 1963 1965 
All Manufacturing 2, 255 1,453 1, 167 917 2,581 1, 780 2,579 
Food 2, 656 925 1,22) 1, 186 2,887 2, 349 6,497 
Textiles | Tay 624 938 716 3,622 1, 180 1,567 
Paper and Allied Products 2, 244 2,818 1, 664 3, 721 5,190 9, 742 3, 883 
Rubber Products 756 b2t2 626 2, 645 1,035 1, 756 
Chemicals 5,514 3.523 1, 807 573 2,948 2, 196 6,459 
Non-metallic Minerals 3,950 I, 220 1, 805 1, 456 5,190 2,230 3,072 
Metal and Metal Products 2,528 4,951 1,448 839 3,395 1, 291 1, 630 
Machinery and Parts 630 1, 200 1,070 546 E5¢7 923 2, 087 
Electric Machinery 
and Appliances 1, 242 1, 483 1,112 924 1,695 1, 750 4, 32 
Transport Equipment kL, 332 930 1, 222 193 1, 739 1, 499 2, 450 





SOURCE: National Censuses of Manufacture 


The Table shows significant intercountry and interindustry differ- 
ences, In almost all the major industry groups, capital intensity ap- 
pears to be much higher in Japan, the Philippines and Taiwan than in 
Pakistan, India, Korea or Thailand. Generally speaking, the more 
capital-intensive industries are chemicals (including petroleum prod- 
ucts and fertilizers), non-metallic minerals (cement) paper and 
metal products. It should be noted that 'food, tobacco and beverages' 








appears to be more capital-intensive than textiles, rubber and even 
machinery and transport equipment. Some groups of manufactures ap- 
pear to be highly capital-intensive in some countries, e. g., chemicals 
in Taiwan, metal products in India, paper in Thailand, food and textiles 
in the Philippines, and chemicals and machinery in Japan. These dif- 
ferences, of course, result from the different products within these 
broad categories that are manufactured in particular countries as well 
as from the national differences in industrial techniques. [ Analysis 

of subcategories omitted. | 


It has been strongly argued that in the densely populated, capital- 
deficient, underdeveloped countries of Asia, where massive unem- 
ployment and underemployment prevail, the labor-intensive and capital- 
saving industries would economize the use of scarce capital resources 
and simultaneously provide more employment opportunities. The 
advocates of this approach maintain that, in most cases, investments 
in labor-intensive or capital-saving production could secure the maxi- 
mization of both income and output. Some economists, however, do 
not share this optimistic view. They have asserted that labor-intensive 
production is incompatible with economic growth and that capital-inten- 
sive production could promote a more rapid rate of growth and conse- 
quently a larger output and employment, because both the rate of sav- 
ing and the rate of reinvestment are higher in the more capital-intensive 
industries. In addition, it is argued that the "inefficient'' labor-inten- 
sive industries use more capital per unit of output than the capital- 
intensive industries. If total output is to be maximized from the limited 
capital resources available to the developing countries, these should 
be utilized in a manner that could maximize the net value added and, 
therefore, capital-intensive industry should be encouraged. 


To answer one of the questions involved, it is necessary to examine 
the capital requirements per unit of output (capital-output ratio) in the 
different manufacturing industries. Analysis would reveal whether the 
capital requirements per unit of output are in fact higher in labor- 
intensive than in capital-intensive industries; whether there are sig- 
nificant intercountry and interindustry differences in capital-output 
ratios in Asian manufacturing; and whether, for planning purposes, it 
is possibleto identify certain prospective industries which have both 
low capital requirements per worker (low capital-labor ratio) and 
also low capital requirements per unit of output. Table 3 gives fig- 


ures for capital-output ratios in the same industry groups of the seven 
Asian countries. 


In almost all the major groups of manufacturing, capital-output 
ratios are much lower in Japan than in other Asian countries. The 
ratios also appear to be substantially lower in most of the industries 
in the Philippines and Korea than in similar industries in India, Pakis- 
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tan or Taiwan. In Japan capital-output ratios are much higher in 
paper, chemical and non-metallic mineral manufacturing than in 
rubber products, electric machinery and transport equipment, and 
the same is true in India and Taiwan. Capital-output ratios are espe- 
cially high in certain specific cases: in the textile and food indus- 
tries in the Philippines and Thailand, in the chemical and metal in- 
dustries in India and Taiwan, and in the paper industry in Thailand 
and Pakistan. The high capital-output ratios in general represent 
low productivity of capital. In many cases, the existence of large un- 
utilized capacity is an important contributing cause. 


Table 3: Capital-Output Ratios in Major Groups of Manufacturing Industries 
in Some Selected Countries of the ECAFE Region 











Capital-Output Ratio 








Taiwan india Republic of Pakistan Philippines Thailand Japan 

Manufacturing Industries Korea 
1965 1963 1966 1960 1965 1963 1965 
All Manufacturing 1.62 1. 88 1,14 lL. 27 1.01 1.19 0. 87 
Food 1. 60 i. 55 I; 39 1, 49 0.95 2. 50 0.79 
Textiles 1.74 0.99 1.42 2 2. 62 2. 33 0. 88 
Paper and Allied Products E.99 2. 88 1, 04 3. 03 1. 84 25. 84 1.62 
Rubber Products 0.92 1.07 es, 0. 83 0. 30 0.50 
Chemicals 2.43 2. 00 bh. ke 1, 25 0.67 1.32 1.08 
Non-metallic Minerals 1.89 1.89 1, 56 a3 io) 1. 21 1.07 
Metal and Metal Products 7.08 4, 84 1. 10 1.10 ee 0.98 0.62 
Machinery and Parts OuS5 1.47 1. 47 0. 87 1. 06 Pa 0. 70 

Electric Machinery 

and Appliances 0. 81 1. 46 0. 96 Yr. £9 0. 76 1. 67 0.59 
Transport Equipment 0.72 1. 24 Oe 0. 30 0.75 0.77 0. 63 





SOURCE: National Censuses of Manufacture 


It is not generally true, in this sample at least, that the higher 
capital-output ratios are found among the more labor-intensive indus - 
tries, neither in the large industrial categories of Tables 2 and 3 nor 
in the smaller subdivisions thereof. There are some strong examples 
of the opposite relationship [ details omitted]. From a joint analysis 
of the capital-labor and capital-output ratios of the industries in the 
above countries, it was possible to identify some industries which 
combine the advantages of high labor intensity with low capital re- 
quirements per unit of output. Among such industries were: a large 
number of food manufacturing industries like rice-milling, edible 
oils, bakery and confectionery, dairy products, biscuit and ice- 
cream; textile industries like cotton, jute, wool or art silk, wearing 
apparel and made-up textiles; footwear manufacturing; saw-milling 
and plywood, furniture and fixtures, leather products, tobacco, non- 
alcoholic beverages, printing and book-binding, and matches; soap and 
glycerine, drugs and pharmaceuticals, perfumes, cosmetics and toilet 
paper; paints and varnish, plastic products; rubber, glass, tile and 
brick manufacturing, pottery and earthenwares; electric lamps, ap- 
pliances and other electric goods, bicycles, heating, cooking and 
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lighting apparatus; hardwares, blacksmithing and welding; agricul- 
tural implements, and a variety of light engineering industries. 


The argument that labor-intensive industries consume more capital 
per unit of output seems untenable. But another argument advanced 
against labor-intensive industries is that they are technically ineffi- 
cient, that their costs of production are higher and their rates of re- 
turn on capital lower than in capital-intensive industries. If this is 
true, it would support the argument that savings and reinvestment rates 
would be higher in the latter group of industries. The very fact that 
the labor-intensive industries continue to exist side by side with the 
capital-intensive industries and earn rates of profit adequate to keep 
them in business, is indicative of some advantages they may have over 
the capital-intensive industries. However, there has been little re- 
search on this subject. Some empirical evidence is available ina 
1963 study undertaken by Dr. T. Y. Wu to find out whether the rate of 
profit varies with capital intensity and whether there is any statistical 
relationship between the two variables. He concludes: ''From the 
census of manufactures in India, Pakistan and the Philippines, as well 
as the corporate statistics in Japan, the rate of operating profits by 
industry groups does not show any definite positive or negative rela- 
tion with capital intensity. The hypothesis of increasing profit with 
capital intensity, therefore, may not hold true....If the different 
factors of production and the products were revalued according to 
accounting prices, the various ratios would most likely become even 
more favorable to capital-light production. "' 


An exploratory attempt was made to collect data on the relative 
profitability of selected industries in Korea in 1968, compiled from 
the ''Financial Statements Analysis'' published annually by the Bank 
of Korea. Two criteria of profitability were used: 1) ratio of net 
profit to net worth, and 2) ratio of profit to value added. By the first 
measure, all but one of the 16 labor-intensive industries covered by 
the survey had ratios of net profit to net worth higher than any in the 
eight capital-intensive industries. Using the profit/value added ratios, 
the labor-intensive industries had the most profitable cases and the 
capital-intensive group the least profitable, but most values in both 
groups fell in the middle range. In view of the serious limitations of 
the accounting data, these results are more suggestive than conclusive. 
However, corroborative evidence of the profitability of labor-inten- 
sive activities can be found in the financial and operating ratios in all 
the 50 small-scale (labor-intensive) industries in Korea for 1968. In 
all but two of these 50 industries the percentage ratio of net profits to 
net worth varied from 10 to 17—a reasonably good rate of return on 
the capital invested, and not very much lower than what one would ex- 
pect from investment in capital-intensive industries. The other ratios, 
viz., operating cost ratio, ratio of operating profits to working capital 
and the ratio of net profits to net sales, also tend to support the gen- 
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eralization that the rate of return on invested capital is not necessarily 
higher, nor are operating costs lower, in capital-intensive than in 
labor-intensive industries. 


Employment-Oriented Industrial Strategy 





There is a growing recognition that one of the areas in which there 
is urgent need for further intensification of national development ef- 
forts is that of securing full, productive employment for all those 
who are available for and seeking work. Realizing the great challenge 
posed by mounting unemployment and underemployment, Asian coun- 
tries are quite anxious to evolve and pursue a policy designed to pro- 
mote economically sound, socially desirable and production-oriented 
employment. Industrial planners are interested in formulating em- 
ployment-oriented industrial policies that could bring about mutually 
reinforcing increases in output, employment, and incomes. The 
broad framework of an employment-oriented industrial strategy should, 
I believe, include vigorous, sustained and concerted measures for: 


1. Fuller and more efficient utilization of idle capacity in manu- 
facturing. A number of surveys in India, Pakistan, Taiwan, 
Indonesia, Ceylon and the Philippines have shown extensive 
underutilization of capacity in large segments of industry. 





2. Reducing the capital intensity of industrialization through: 


a) promotion of labor-intensive manufactured products; 
and 

b) application of economically sound labor-intensive tech- 
niques of production. 


3. Rapid expansion and promotion of technically sound and eco- 
nomically viable small-scale and cottage industries that could 
secure simultaneous increases in output, employment, savings 


and investment. Such industries should be suitable for dispersal 
in rural areas. 





[ Excerpted from Employment Aspects 
of Industrialization With Special Ref- 
erence to Asia and the Far East, un- 











published mimeo report, 1970, pp. 3- 
4, 8-9, 23-26, 33-36, and 40-49. ] 





Toward Full Employment 
in Colombia — Industry 


Inter-Agency Team organized by 
the International Labor Office (ILO); 
Dudley Seers, Chief of Mission 


[ For a full employment strategy to succeed in Colombia, industry 
must provide new jobs at a rate much faster than before. Some ways 
of bringing this about are: raising the income share of the poorest 
people, seeking and using more labor-intensive technologies, remov- 
ing anti-employment biases from financial incentives, and reshaping 
some aspects of the labor market. | 


Without rapid growth in the industrial sector, the 
Colombian economy will not be able to solve the employ - 
ment problem. Notwithstanding the efforts made in the 
rural sector to offer more employment, there are 
limits to the expansion of agriculture—and these limits 
will become more severe as the available spare land 
dwindles. [See Development Digest, January 1971, 
pp. 114-124 for the authors' proposals for employment 
strategy in Colombian agriculture. | It is manufacturing 
that will have to provide the increasing exports needed 
for a sustained growth of employment, and it is only in 
this sector that the battle to free the Colombian economy 
from an excessive dependence on imports of capital and 
intermediate goods can in the end be won. More specif- 
ically, the manufacturing sector will have to absorb a 
bigger proportion of the labor force, and this means 
that its rate of expansion must be much faster than 
during recent years, and that the number of jobs it 
creates per unit of investment must be higher. 





In developing a full employment strategy for Colombia, 
in which the overall target is the creation of 5 million 
additional jobs by 1985, the role of industry may be de- 
scribed as follows. Taking the modern sector first, 
our starting point in 1970 is the 310,000 employees of 
whom 41 percent work in consumer goods industries, 
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33 percent intermediate goods, and 26 percent capital goods. The 
need is for over 720,000 workers in the modern sector of manufac- 
turing by 1985, so the rate of growth in employment would have to 
average nearly 6 percent per year; with output per worker increas- 
ing by 3 percent, this would require a big increase in the rate of 
growth of production—to over 9 percent. Sucha rate of growth 
would be possible provided firstly that other sectors, taken together, 
grew at 8 percent (to create the necessary demand); and secondly, 
that the structure of industrial production changed to include a larger 
component of investment goods. Even with this growth in output, the 
necessary increase in employment could not be achieved without 
some decrease in the rate of growth of production per man-year, 
which has exceeded 3 percent in the past. This means a decrease in 
the capital/labor ratio, through the more rapid expansion of labor- 
intensive industries and the use of higher proportions of labor in 
industries where technological constraints do not make this objective 
anti-economical. 


In addition, there were approximately 320,000 people working in 
handicrafts in 1970, with an output of approximately 1 billion 1958 
pesos —compared to 7.4 billion in the modern industrial sector. Even 
with the increased abosrption of labor by modern industry, we believe 
it will be necessary to plan also for a considerable increase in the 
number of handicraft workers. What seems to be indicated is a figure 
of the order of 740,000 employees in 1985, and at a higher level of 
living. This would mean an annual rate of increase in employment of 
nearly 6 percent; with labor productivity increasing at 2 percent, out- 
put would have to grow by nearly 8 percent per year. It would be dif- 
ficult to reach full employment with much less than this. All these 
are of course hypothetical figures, used to illustrate the magnitude 
of the task ahead in the industrial sector, and to introduce the fol- 
lowing proposals concerning the general path which a process of in- 
tensive industrialization could follow. [ Details on projections for 
industries omitted. | 


Income Distribution 





There are many links between levels of employment and the distri- 
bution of income. In economies where the rates of unemployment and 
underemployment are high and rising—as in Colombia—to achieve a 
higher level of employment is to redistribute income; it is in fact 
the most feasible way of providing the poorest groups of the popula- 
tion with the opportunity to obtain a larger share of the total. A 
policy of full employment is the first and most effective component 
of a program to eliminate extreme poverty. 


What is the present shape of the income distribution in Colombia? 
Little reliable statistical information exists about the patterns and 
trends of income distribution, but several overall estimates have 
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been made, and in 1969 two carefully executed studies of urban and rural 
incomes were undertaken. In spite of the qualifications one may have 
about the data, one fundamental conclusion clearly emerges from all 
the information available, namely that income in Colombia is heavily 
concentrated in a very few hands. It also appears from other sources 
(but less definitely) that, on the whole, this concentration of income 

has not lessened during the last 15 years: it might even have increased. 
Whichever estimate is taken, the poorest 50 percent obtain only about 
one sixth of all income, while according to the most recent estimates, 
the 5 percent of the population with the largest incomes receive be- 
tween one third and two fifths of total income. The concentration of 
income among the very rich seems to be much greater in agriculture 
than in the urban centers. Further, the degree of inequality of income 
in Colombia is apparently not much modified by the tax system, On 

the basis of rough estimates, distributions of income before and after 
taxes in 1966 were practically the same, the ''progressive'' nature of 
direct taxes being more or less balanced by the "'regressive'' incidence 
of indirect taxes. 


Employment policy cannot be properly discussed unless we mention 
some of the most important causes of this concentration of incomes. 
The first is the extremely unequal distribution of property. The highly 
skewed distribution of agricultural income must derive essentially 
from the heavy concentration of land holding. The distribution of 
company shares is also heavily concentrated: a mere 0. 2 percent of 
shareholders (themselves a very small group) own 61 percent of all 
shares, Other factors are the highly uneven access to the higher 
levels of education and to employment in the modern sector. In de- 
veloping countries, where the general level of education is low and 
where there is a dual economy with modern and traditional sectors, 
the distribution of income from work is also very uneven. Relatively 
very high incomes (sometimes high also in absolute terms) are re- 
ceived by professional and technical personnel, by highly skilled 
workers, and by the small fraction of unskilled laborers who work in 
the modern sector. The probability of a person reaching the highest 
levels of education or of entering the modern sector is strongly corre- 
lated with his family's income, so that those with high incomes from 
property are also more likely to obtain higher incomes from work. 


Employment effects. The main way in which income distribution 
affects the level of employment in Colombia is through its effect on 
the pattern of consumption. This works through the different import 
content of the expenditures of the rich and the poor, and also through 
the different direct labor content of those expenditures. If we assume 
that the tendency to consume imported products is higher among the 
rich than among the poor, then the greater the degree of inequality 
in income distribution the higher the demand for foreign goods, and 
less foreign exchange is left for the capital goods and intermediate 
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products needed to expand employment. It was not possible for us 
to determine the statistical relation between these tendencies and 
the level of income; at first sight they do not seem to differ greatly 
between rich and poor because consumer goods imports are only 
one percent of total consumption. There are, however, three reasons 
for doubting this conclusion. The first is the large amount of contra- 
band imports of a luxury character; the second, the volume of 
tourist expenditure; and finally the larger import content of the 
more luxurious domestically produced consumer goods. If our rea- 
soning is correct, one of the direct consequences of a more equal 
distribution of income would be the reduction of the pressure on the 
supply of foreign exchange now being used to finance contraband, 
tourism and foreign inputs for the domestic production of non-es- 
sential consumer goods. The scarcity of foreign exchange has been 
in the past and is likely to be in the future a major constraint on the 
process of capital accumulation and hence on the rates of growth of 
both output and employment. So all measures which, like the redis- 
tribution of income, increase the amount of foreign exchange avail- 
able for purchase of imported investment goods permit an accelera- 
tion in the growth of capital accumulation and therefore also in the 
rate at which jobs can be created in the longer run. 


A more direct link between equality and employment is that the 
basic goods which are widely purchased by those on low incomes — 
essentially food and rather simple manufactures like clothing and foot- 
wear—are precisely the goods which are (or can be) produced with 
techniques considerably more labor intensive than those used in the 
production of the goods demanded by the rich. To produce the latter 
usually requires high capital intensity. A given amount of income 
will thus generate more employment when spent in the purchase of 
wage goods than in the acquisition of consumer durables. Since, 
broadly speaking, these goods for mass consumption can be produced 
with simple techniques, the greater the increase in their sales the 
greater the demand for unskilled labor which is in particularly ample 
supply. There is a further link: since the poorer classes spend a 
high proportion of their income on food, the bigger their share of 
total income, the greater the demand for agricultural goods, and 
the greater the check on the pace of urbanization and the investment 
requirements for urban infrastructure—a check which we believe 
would help a full employment strategy. 


It can be argued that, although a highly unequal income distribu- 
tion may harm employment in the short run for the reasons noted, 
it may help it in the long run by providing the savings needed to buy 
the capital equipment that makes higher employment possible. There 
are, however, some reasons for thinking that this argument does not 
carry great weight in Colombia. Notwithstanding the extreme de- 
gree of economic inequality that has prevailed, total personal savings 
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appear to be quite low. Data on savings are notoriously unreliable, but 
for what they are worth, they show such savings averaging 2 percent of 
total income in the period 1961-67. The owners of latifundia in par- 
ticular appear to be keener on maintaining high standards of consump- 
tion than on accumulating funds to develop their properties. Secondly, 
it must be noted that even if a highly uneven distribution of income did 
induce a higher rate of personal saving, it is not obvious that Colombia 
would benefit. To a considerable, but unknown, extent savings flow 
abroad; if the distribution of income became still more unequal, this 
would give more income to potential exporters of capital, and the 
change might well be accompanied by greater unrest which would fur- 
ther stimulate the outflow of capital. Finally, if amore regressive 
redistribution of income did lead to higher levels of both savings and 
domestic investment, it is not evident that employment would rise. 

The rich will at best save only part of any increase in their income, so 
a still higher concentration of income in their hands would tend to raise 
the demand for sophisticated consumer durables and for foreign travel, 
This shift in private consumption would, on the one hand, increase the 
import content per unit of expenditure and, on the other hand, raise 
the capital requirements of employment. With both these changes 
acting as limitations on the expansion of employment opportunities, 


the benefit from a higher rate of capital formation would be partly, 
or more than wholly, lost. 


Finally, there is the incentive argument. Some mechanisms are 
certainly needed in any society to ensure that people making different 
contributions to the production of goods and services also obtain dif- 
ferent rewards. But we question ‘whether the high degree of economic 
inequality that actually exists in Colombia is needed to induce adequate 


responses from the population in effort or self-improvement, any 
more than in saving. 





Changing the distribution of income. Direct taxation at rates rising 
with income levels is the most straightforward means of dealing with 
income distribution. Personal income tax supplies in Colombia about 
one third of the total tax revenue of the central government, a rather 
high proportion by Latin American standards—though this revenue is 
a relatively small percentage of gross national product (GNP). But 
only a small proportion of total income is subject to direct taxation 
at all. Eliminating some special exemptions and reducing others 
would bring a substantial increase in revenue without any change in 
rates, and some of the more notorious cases of tax evasion which 
still exist could be brought under control. An outstanding example 
in this respect is evasion by farmers, and a practical way of dras- 
tically reducing this has been suggested by a Commission on Tax 
Reform in 1968 by making ''presumptive"' assessments of income 
where declarations are ridiculously low. The property tax is the other 
direct tax which offers possibilities for increasing both government 
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revenue and equity. Greater economic equality can also be brought 
about using indirect taxes and subsidies to change the relative 

prices of the goods, taking advantage of the great differences between 
the consumption patterns of the rich andthe poor. There are big 
opportunities for changes of this type in Colombia. The present 
sales tax hardly discriminates at all against non-essential commodi- 
ties—the top rate (levied on producers', not retail, prices) is only 

15 percent. The changes proposed in the most "progressive" alterna- 
tive put forward by the Tax Reform Commission would raise the 
basic rate from 3 to 7 percent and the one applicable to luxuries 
from 15 to 60 percent. Something of the sort is inevitable if the gov- 
ernment is going to be able to finance a full employment strategy. 


Fiscal measures alone would hardly bring about a fundamental 
change in distribution, however. Economic inequality results mainly 
from the very high concentration of property and the existence of 
great differences in the degree of access to the educational system 
enjoyed by children of different economic backgrounds. There are 
three basic ways of removing these fundamental causes of inequality: 
land reform; programs in education, health and other social fields; 
and monopoly control policies. Land reform (discussed elsewhere) 
would have its industrial employment effects chiefly through influence 
on demand. Increasing the educational opportunities for poor—es- 
pecially rural—children could improve the industrial labor supply, 
and would in any case be politically popular, offsetting some of the 
more unpopular items in the employment strategy. Monopoly con- 
trol is the approach needed within industry. 


Because of economies of scale and the relatively small dimension 
of the market for most industrial products, competition in industry 
is much weaker than in agriculture. In many industries a few large 
firms enjoy a power close to, if not actually, monopolistic. This is 
buttressed by high tariffs and direct controls on imports which prac- 
tically eliminate foreign competition. The result is not merely high 
dividends (and high profits for the self-employed) but also relatively 
high wages in a few favored industries. Apart from aggravating the 
distribution problem, the pattern of investment is seriously dis- 
torted. The danger is that established, capital-intensive modern 
industry will capture the whole of the domestic and export markets, 
so the facilitation of broader based, more effective competition is 
important. In some industries, however, the combined implications 
of technology and market size are that production should be concen- 
trated in a small number of plants (often only one) and in such cases 
the crucial policy need is not the multiplication of production units 
but the control of monopoly profits. At the same time care should 
be taken not to impair the machinery for generating corporate savings, 
which have an essential role to play in an economy which relies pri- 
marily on private enterprise for industrial progress and employment. 








We believe that a Tariff Board should be set up to examine the need 
for extremely high import tariffs. Such a Board should also make rec- 
ommendations on import licensing, since this is merely another form 
of hyper-protection. Secondly, firm application of anti-monopoly legis - 
lation by the Superintendencia de Sociedades Anénimas is necessary. 


Labor-Intensive Techniques 





Levels of employment can be raised not only by improving the pat- 
tern of demand but also by producing things in more labor-intensive 
ways, i.e., by changing the methods or techniques of production so 
as to use more labor in meeting any particular pattern of demand. It 
is clear that in Colombia labor-intensive techniques have often been 
abandoned, and more capital-intensive techniques adopted, for reasons 
quite apart from shifts in demand—some reasons being defensible, 
others not. If employment is to be raised at a faster pace, the justifi- 
cation for capital-intensive techniques must be looked at very critically. 


The first point to be stressed is the very wide range of economic 
activities involved in the question of labor or capital intensity. Econo- 
mists often refer to the problem of ''choosing techniques, '' as if the 
choice was always between using different proportions of men and 
machines in manufacturing well-defined products. In fact, the choice 
of using more labor or more capital is embedded within decisions con- 
cerned with systems of farming, the choice of building materials, or- 
ganization of the health service, repair and depreciation rates of all 
types of vehicles and machinery, maintenance of stocks and inventor - 
ies of all sorts. Such choices arise whenever there is more than one 
way of doing things, whether we are choosing from among the latest 
machines and technological know-how, or considering ways to roof a 
house, sharpen a knife or cure some common ailment, e.g., by herbs 
instead of manufactured (possibly imported) drugs. 


Four generalizations can be made about this whole area, First, be- 
cause of the multitude of sectors, factors and options involved, there 
is more flexibility of choice than one might think if one focused only 
on modern manufacturing. Secondly, for various reasons the choices 
actually made by government departments, firms and individuals in 
Colombia in recent years have been subject to systematic biases, 
away from labor-intensive and towards more capital-intensive tech- 
niques. Thirdly, though individually many of these choices may have 
had little effect on employment, the cumulative effect of biased de- 
cisions over the whole field probably accounts for a good part of the 
slow growth of employment in relation to output. Fourthly, for the 
same reasons, policies to reverse these biases must become a major 
part of employment strategy in the years ahead, 


The strongest biases arise from the domination of the ''developed" 
countries over technological research and development. In recent 
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decades the vast bulk of research, invention and innovation, in all 
fields, has naturally been pioneered to meet the needs of the al- 
ready industrialized countries where it was undertaken; in par- 
ticular the whole body of this work reflects strong and pervasive 
pressures to produce high-volume methods which are ever more 
labor-saving. The result is that the bulk of new techniques, de- 
signs, materials, skills, organizational methods—even academic 
theories pouring into the world incorporate within them an inherent 
bias against the use of labor. 


Other biases arise from within Colombia itself. Often technologi- 
cal options exist but effective choice has been limited by lack of knowl- 
ledge or by restrictions on their use (e. g., where there are monopo- 
lies) or by socially determined preferences for the new imported 
technique. Consumers—and the government—often, in effect, en- 
courage the tendency towards capital-intensive methods, by their 
preference for standardized products, rapidly produced by large- 
scale industry. One thinks particularly of the mass consumer 
goods which increasingly take the place of more traditional, locally 
made versions of similar products. These changes in demand are 
not entirely spontaneous; they are in part promoted by the advertising 
and sales campaigns of the big ¢ompanies, and in part influenced by 
waves of fashion spread through the mass media, and their employ- 
ment costs must be carefully considered. Handmade, traditional 
products, which create much more employment, rarely get adver- 
tised. 


In Colombia, the implications of a technological policy for industry 
taking account of the employment aspects, and of the need to use the 
available factors of production in a rational way, has received up to 
now very little attention from either government or the private sector. 
It has been widely assumed that all imports of machinery were a good 
thing for the economy, and that the adoption of any modern technique 
was desirable. In consequence, imports of machinery have tended 
to receive preferential treatment in the tariff structure and in the 
granting of import permits, without due consideration to their em- 
ployment implications. If to this is added the effect of periodic ex- 
change overvaluation, the relatively low interest rates, and the easier 
access to credit enjoyed by large modern companies using capital- 
intensive techniques, we have a composite picture which, besides 
discouraging the development of a local capital goods industry, tends 
to make it easy and cheap to buy machinery. Further incentives to 
mechanization arise when labor costs are unduly high [ see discussion 
below]. Our impression, after visiting the main industrial centers, 
is that a substantial economy in investment could have been made if 
policy on imports of machinery had followed more selective criteria. 
One clue is given in Table 1. If one takes the installed horsepower 
per worker as a basis for comparison, Colombia's degree of mech- 
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anization is 50 percent higher than that of the less advanced developing 
countries and comparable with that of the more advanced. These 
figures have to be cautiously interpreted, but they hint at the need 

for a critical review of past policies, especially since there are rea- 
sons for believing that there is general overcapitalization in the coun- 
tries being used as a standard of comparison. 


Table 1: Mechanization by Groups of Countries, 
in About 1963 


(HP/per employed person) 











Metallic producers 
Non-electrical machinery 
Electrical machinery 


Industrial Advanced! Some Other“ Colombia 
Branches Developing Developing 
Countries Countries 
Total industry 3.0 2.2 
Food 3.6 Sct 
Textiles ra | n, a. 
Clothing and footwear 0.4 0.2 
Furniture iss 0.8 
Leather 2.4 1.8 
Zee 1.6 
2.4 i,8 
1,3. 1.0 
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lSpain, Greece, Israel, Mexico, Brazil, Argentina, Chile, Hungary. 
2Taiwan, Korea, India, Paraguay, Panama. 


SOURCE: United Nations: The Growth of World Industry 1953-65, 
National Tables. Document ST/STAT/SER. P/4. 





Intensity in the use of capital differs from industry to industry, 
and also according to the size of plants. Handicrafts in Colombia can- 
not be said to use capital-intensive techniques; their problem—and 
that of small industry generally—would be, rather, the need for better 
techniques, involving more machinery, in order to increase produc- 
tivity and competitiveness. In medium-size industries, too, the danger 
of oversophisticated techniques is not very real and no examples of it 
were found by the mission. In any case, labor intensity in industry 
is not an objective which should be purused at any cost, forgetting the 
need to maintain standards of quality, or capacity of competition in 
foreign markets, etc. Especially now, when there is the imminent 
prospect of Andean integration, foreign competition is a very impor- 
tant element in the picture, and Colombia will need to extend import 
substitution into fields such as capital goods and intermediate products. 


Provided that wage levels and costs of capital are not misleading, 
the problem which arises is discovering and applying the most appro- 
priate techniques in each industry, a task wnich has been receiving 
increasing attention from the Colombian planning office. The capacity 
of Colombian industry, or of Colombian engineering science, to create 
technologies of its own which use more labor is as yet very limited, 
although we saw some cases in which great ingenuity has been used. 

So the issue is, in the first place, how to find the necessary infor- 
mation on techniques used in other countries. Colombia does not 
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have at present much knowledge about techniques other than those 
used in the United States or western Europe. A set of relationships 
has developed with relatively few suppliers of machinery in coun- 
tries where volume of output is typically very much higher than in 
Colombia, and factor costs are very different. It will be a big task 
to reduce ignorance about alternative technologies. Some national 
agency needs to be given the task of establishing a program of re- 
search, starting with a field study in an industry with some export po- 
tential. The Andean group might well form an institute to share the 
costs of such expensive work. International organizations could also 
help, especially the United Nations Industrial Development Organiza- 
tion (UNIDO) and the Organization of American States (OAS). This is 
not only a problem of selecting the most appropriate technology; for 


it to be applied, consulting services are needed by those planning in- 
vestments and expansion. 


Influencing Techniques 
Through Financial Policies 








The private sector of the economy, by and large, tries to maximize 
profits by choosing techniques which give lower costs, as it sees them. 
Decision-makers in the public sector, although pursuing other aims, 
should not, and often do not, disregard the financial costs of different 
methods of production. Yet the techniques thus chosen may not be 
the most appropriate from a social point of view, taking unemployment 
into consideration, and inappropriate techniques will continue to be 
used unless project evaluations are based on the "'social'' costs of 
resources. One line of solution is to bring market prices closer to 
social costs. What this implies in an economy like that of Colombia, 
with surplus labor but capital and import constraints, is that the cost 
of using investment goods, in particular imported ones, should rise 
in relation to the price of labor, in particular of unskilled labor. At- 
tention is focused here on the cost of equipment, the cost of borrowing 
and depreciation allowances, since these can be influenced by govern- 
ment policy; the decisions on technology, we assume, will be made 
by private business without direct regulation. 


Exchange rates. There have been times in recent Colombian his- 
tory during which exchange rate, tariff and direct import control poli- 
cies lowered unduly the relative price of foreign investment goods. 
One effect was to encourage the adoption of excessively capital-inten- 
sive techniques. Sometimes exchange rates were left constant for 
long periods, while the price of labor was rising more or less in step 
with inflation—and in the modern sector faster. This, by itself, must 
have particularly stimulated excessive purchases of imported capital 
goods in anticipation of the next, eventually inevitable and big, devalu- 
ation. Following the exchange reform of early 1967, the previous policy 
has been replaced; under the new system of frequent but small deval- 
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uations, the authorities have let the (multiple but coordinated) rates 
rise at a slightly faster pace than the internal price level. At the 
same time, international prices of machinery and equipment have in- 
creased because of the acceleration of inflationary trends in the indus- 
trialized countries. This combination of trends, besides having con- 
tributed to an improvement in the balance of payments, must also have 
helped to raise the relative price of imported equipment. We believe 
that the present system is the right one. 


Interest rates. In the long run, unduly low interest rates may, by 
penalizing savings, act as a brake on the rate of capital formation, out- 
weighing the stimulus to borrowing that they seem to provide. From 
the point of view of employment, the result of too low interest rates 
can be doubly harmful: capital investment can be discouraged, and 
what investment there is tends to bring labor-saving technology. Al- 
though interest rates in Colombia seem high, they are actually artifi- 
cially low. With inflation averaging over 8 percent in recent years and 
with price increases of this magnitude expected for the immediate future, 
savers are getting a negative return on the funds they have channeled 
into time and savings deposits; this is hardly a way to promote greater 
savings. When corrected for inflation, most of the lending rates seem 
also quite low for a country where capital is scarce. The excess de- 
mand for credit at these rates is met by rationing the available supply 
of loanable funds. In these circumstances, banks naturally favor large 
and well-established firms. They are "better risks, '' and even if this 
were not so, it is much easier to administer a few, large loans—apart 
from any political or social pressures there may be ona bank manager 
to provide highly valuable capital to big firms. Thus, besides en- 
couraging indirectly an unduly high degree of mechanization, low in- 
terest rates are likely to cause funds to go precisely to the firms most 
likely to use capital-intensive techniques. Another result is to strengthen 
monopolies. Many small entrepreneurs told us that they had great dif- 
ficulty in obtaining investment or working capital. 





These problems would be eased if interest rates were increased. 
Probably of greater consequence is that while loanable funds are so 
scarce that they are in effect at the discretion of bank managers, this 
discretion should be used to steer them much more towards the priori- 
ties of an employment strategy, viz. to provide capital to small firms 
using labor-intensive techniques. 


Taxation. One obvious way of influencing the cost of equipment 
would be by eliminating the general exemption from duty that much 
imported equipment enjoys—which amounts, in the circumstances, to 
a virtual subsidy. Tariffs on equipment would have the additional ad- 
vantage of stimulating local production of capital goods. Moves in 
this direction should however be cautious, partly because a big rise 
in such taxes might disrupt the development plans of business, and 
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partly because there would be a real danger of creating still more 
pockets of overprotected monopoly, to the detriment of the long-run 
competitiveness of all forms of production in international markets. 


A more useful instrument is the provision for depreciation in tax 
regulation: the more generous and flexible depreciation allowances 
are, the more profitable the use of capital-intersive techniques will 
be; conversely, to allow capital to be depreciated over a longer 
period than the true life of the equipment, or to make no allowance 
at all for depreciation, encourages labor-intensive techniques. We 
do not think that this can be done safely in sectors subject to inter- 
national competition. But such a measure can and should be used to 
increase the capacity to absorb labor of two sectors, construction 
and services, where the technical possibilities allow rather wide 
ranges of choice and where the techniques chosen may well be influ- 
enced by sucha change. Depreciation allowances can also be used 
as a positive incentive to encourage fuller utilization of existing ca- 
pacity by giving special allowances to firms operating multiple shifts. 


The other possibility is to look for general ways in which the power- 
ful weapon of fiscal incentives could encourage the use of labor, es- 
pecially unskilled labor—though any such innovation must be adminis- 
tratively simple. This line of thought suggests the possibility of 
allowing a premium to be added to the wage bill before the latter is 
deducted from sales proceeds to arrive at taxable income; to avoid 
subsidizing wage increases, the amount of the premium could be cal- 
culated by multiplying the number of full-time employees by some 
standardized wage figure. 


Wages Policy 





In the employment strategy recommended here, wages and sal- 
aries play a crucial role in three main respects. First, they have 
a direct bearing on the choice of techniques; where employers can 
readily mechanize, the objective of wage policy should be to avoid 
furthering this. Second, wage and salary costs affect to some extent 
the expansion of exports. It would be desirable, therefore, to avoid 
increases in wages that would cause opportunities for exports (or 
import substitution) to be missed. The third area is that of rural de- 
velopment strategy. Problems of production techniques occur also 
in agriculture, especially on modern commercial farms; moreover, 
wage costs affect how much work can be done for the improvement 
of the rural infrastructure (roads, water supply, etc.) within a given 
budget for public works, and consequently how many people will be 
employed. 


By and large, we have taken the view that big increases in employ- 
ment can be attained more easily if large increases in wages are 
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avoided. On the other hand, while a man's choice of occupation and of 
the place where he works (rural or urban) are by no means exclusively 
or primarily made on grounds of salary, it will be easier to fill gaps 
in skilled manpower if salaries can rise fastest where the difficulty of 
attracting qualified applicants has been greatest. It might be felt that 
all these are cold economic considerations, oblivious of criteria of 
equity in the distribution of income, and without any regard for the 
need of workers. But there is one decisive consideration: the surest 
way of improving the lot of the poorest groups of the population is 
through an active policy for abolishing unemployment. It is more ur- 
gent to provide work for those who have none than to improve the con- 
ditions of employment of those who already are in work, especially 
those with relatively high wages. 


Wage fixing in the private modern sector. At present, wages and 
other social benefits in modern manufacturing are relatively high. 
They may well be three times as high as wages and other benefits in 
traditional craft-manufacturing and agriculture. This differential is 
mainly the result of a fast increase during the period 1955-63, when 
real wages in modern manufacturing nearly doubled and those in 
craft-manufacturing and agriculture rose little, if they did not actually 
fall. Wages in a number of industries in the modern private sector 
are fixed by collective bargaining, in a somewhat special legal and 
economic framework. The law gives organized workers several bar- 
gaining advantages, notably the right of a majority of workers in an 
enterprise to strike and to exclude non-strikers from work. Such legal 
advantages are not uncommon in Latin America, and there is much to 
be said for them in conditions of widespread unemployment where the 
position of trade unions is weak. A second feature of collective bar- 
gaining in Colombia is that many firms in this sector occupy monopo- 
listic positions due to the smallness of the market and protection from 
foreign competition. Collective wage bargaining thus often takes place 
in a state of near-isolation from the general condition of the employ- 
ment market in which there may be much unemployed labor willing to 
work at lower wages. This isolation, together with the employers' 
power to add wage increases onto prices, has certainly strengthened 
the bargaining position of the trade unions, and it partly explains the 
high rate of wage increases in the past in the modern sector of the 
economy. It might well cause similar rises in the future, and further 
widen the already substantial income inequalities among wage earners 
(especially between urban and rural workers) while limiting the growth 
of exports essential for the employment policy recommended here and 


probably hampering the growth of employment in modern manufacturing 
itself. 





These considerations might lead some to argue that a reduction in 
money wages is needed, but such a course must be ruled out as politi- 
cally unfeasible. We recommend that during the next few years at- 
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tempts should be made to avoid increases in the general level of 
money wages in this sector which would greatly exceed rises in the 
cost of living, even if there were big increases in productivity. But 
this would not, of course, exclude raising individual earnings, for 
instance where systems of payment by results are applied. We would 
not favor direct government control of wage settlements or changes 
that would alter the legal rights of trade unions. Rather, ways should 
be sought of undermining the monopoly power of employers to pass 
wage increases on in the form of higher prices. 


A number of methods are possible. One is direct intervention by 
the administrators of the anti-monopoly legislation, who might announce 
that if an employer engaged in wage negotiations likely to result in 
large increases, and afterwards raised his prices, the authorities 
might have to examine whether this constituted abuse of a monopo- 
listic position. Another is to relax temporarily, or threaten relaxa- 
tion, of an industry's tariff or quota protection when collective wage 
negotiations threatened to result in an undesirably high settlement. 

In a country like Colombia, where employers need licenses for vari- 
ous purposes from national and departmental authorities, there are no 
doubt other ways for the latter to express displeasure at price and 
wage increases that are harmful to the public interest in a successful 
employment policy. Also, prices of individual products could be con- 
trolled directly. Application of some or all of these methods of stif- 
fening employers' resistance to wage claims would not reduce the 
scope for collective bargaining, a highly prized procedure in Colombia, 
nor impair the legal rights of unions. But they would create condi- 
tions in which the results of collective bargaining approached more 
closely the optimum for society as a whole, and thus help to develop 

a sense of public responsibility on the part of both employers' and 
workers' organizations. This policy should be supported by those 
responsible for mediation and arbitration. 





Wages in handicrafts. Total employment (including the self- 
employed and family workers) seems to be both larger and rising 
faster in craft manufacturing than in the modern sector. Collective 
bargaining and trade unions are virtually non-existent in the handi- 
craft sector. It is a key part of our proposed employment strategy 
that craft manufacturing should remain a major source of productive 
employment through gradual expansion and modernization. With in- 
creasing productivity, it should become possible for incomes in this 
sector to rise; but for the time being, it would seem undesirable 
for big rises to occur in the level of real wages. We recommend 
that, as long as unemployment and underemployment in Colombia 
have not been considerably reduced, minimum wage regulations 
should not go much further than adjusting rates to increases in the 
cost of living. 
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Labor Law and Working Hours 





Throughout our stay in the country, our attention was continually 
drawn to some features of Colombia's extensive Labor Code which 
were thought to discourage the growth of employment, especially in 
the private modern sector. The provisions most frequently mentioned 
were those concerning dismissal: once a 60-day probationary period 
has elapsed, an employed worker cannot be dismissed except for ''just 
cause.'' This issue has often to be decided by a labor court, and if the 
latter does not find a just cause the employer must pay a large indem- 
nity. Furthermore, the Labor Code provides that "collective dismis- 
sals, '' temporary or permanent, must be approved by the Minister of 
Labor. These are rather stringent conditions, even by Latin American 
standards. It was our impression that a great deal of uncertainty pre- 
vailed among employers as to the meaning of ''just cause'' and that, as 
a result, many felt that recruitment of a worker involved such con- 
siderable risks that it was to be avoided if possible. No official defin- 
ition exists of ''collective dismissals" either, and there is uncertainty 
in practice. We are in basic agreement with the principle of legal 
protection against arbitrary dismissal; but it would seem that Colom- 
bian legislation and its application have created a situation where such 
protection has become a significant obstacle to increasing employment, 
In Colombia a job is now a very precious asset; it has been observed 
that jobs are "'carefully rationed among the friends and relatives of 
current job-holders. "' 


There are various ways in which employers can cope with these 
provisions; for example, employers may engage workers not as 
employees but on contract, which removes their protection by the 
Labor Code. In practice, however, the result of the limitation of re- 
cruitment very often means meeting the needs for increased produc- 
tion by overtime work. It is our strong impression, confirmed by 
some statistical data, that there is a great deal of overtime work in 
Colombian industry (and government) and that in recent years it has 
been increasing. For instance, in a week in September 1969, fully 
18 percent of employees in Bogota worked 64 hours or more. When 
unemployment and underemployment are as widespread as they are 
in Colombia, this seems to us a thoroughly undesirable situation. 


We feel, therefore, that measures are called for to remove, or 
substantially reduce, some of the existing factors which discourage 
recruitment of new workers and encourage employment of existing 
staff overtime, engagement of contract labor, and use of labor -saving 
equipment. Thus, it might be announced that collective dismissals 
would in general be approved if there was a fall in production— "in 
general'' because the Ministry of Labor would need to ensure that an 
employer was not using a pretext to get rid of people for other pur- 
poses. In the case of individual dismissals, it would be desirable 
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if lack of work in the enterprise were to be included as the most im- 
portant type of ''just cause.'' If employment is to be encouraged, em- 
ployers need a high degree of freedom in adjusting their labor force 
to varying current needs. But we do not intend that workers should 
be dismissed without notice, and without means of support while 
looking for another job. Rather we suggest that, if some of the 

main limitations of employers' freedom to adjust their labor force 
were removed, some form of unemployment compensation should be 
introduced on behalf of workers dismissed after having served for 
some time in a particular firm. 


Deterrents to shift work. The two main provisions that discourage 
shift work are the requirement of a 35 percent premium for work be- 
tween 6 p.m. and 6 a.m, and the prohibition of female work between 
10 p.m. and5a.m, Although the evidence is somewhat conflicting, 
our impression is that these provisions are serious obstacles to 
shift work in industries such as textiles and apparel-making, which 
must play an important role in the Colombian export program, and 
in which international competition is very strong. Many countries 
have decided that under modern conditions night work for women does 
not present the moral hazards that may have existed two decades ago. 
We see no obvious need for ruling it out by law. 





Hours of work. When much of the urban labor force works ab- 
normally long hours, one simple way of increasing employment would 
be to reduce average working hours and thus to share the total employ- 
ment among a larger number of workers. Ina growing economy, 
shorter hours can be, and usually are, combined with rising produc- 
tivity and incomes, Indeed in the longer run, this traditional demand 
of wage earners to reduce the working week will no doubt be pressed 
by their organizations. A gradual reduction of the standard working 
week from 48 to 40 hours by 1985 should be part of Colombian em- 
ployment strategy. Working hours of the self-employed cannot be as 
easily regulated as those of the employed. Besides, reducing the 
hours worked by some of those working more than 60 hours a week 
on very small incomes in the handicraft sector would not offer any 
real opportunity for increasing employment. Nevertheless, it is 
clearly paradoxical to find so much overtime when there are so many 
unemployed. In all government services overtime should be reduced 
to the minimum, and in the private sector a minimum overtime 
premium could be fixed by law at 50 percent of basic time rates. 





[ Excerpted from Towards Full Em- 
ployment. Geneva: International 
Labor Office, 1970, pp. 107-110, 
139-161, 167-170, 175-193 and 
199-210. | 
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Industrial Development 
and Employment in Iran 
John R, Hansen 


[Iran's industrial expansion has been unusually successful in providing 
new jobs at a 13 percent annual rate of increase, about as fast as the 
growth in output. This is unlikely to continue as the capital require- 
ments per job are rising, but there are ways in which the employment- 
generating aspects of industry can be strengthened in future. | 


Iran's industrial sector has been growing in real 
terms at roughly 13 percent per year during the past 
decade, and unlike the experience in many developing 
countries, industrial employment has grown at about 
the same rate. In other developing countries the growth 
of manufacturing output has generally been one-and-one- 
half to two times higher than the growth of employment 
in manufacturing. Table 1 shows the growth of employ- 
ment and production in Iranian industry from 1962/63 
to 1967/68 and its distribution among the major types 
of industrial activity; production is measured by the 
value added in manufacturing. 


The non-durable consumer goods group (food, tex- 
tiles, clothing, etc.) is still the most important in 
terms of employment and production, and it has contrib- 
uted the largest share of the overall growth over the 
period—72 percent for employment and 59 percent for 
production, This is also the more labor-intensive part 
of Iran's industrial sector, as can be seen by the fact 
that it used 71 percent of the industrial labor force but 
produced only 64 percent of the industrial value added 
in 1967/68. Non-durable consumer goods, however, 
lost some of their relative importance since the rates 


Dr. Hansen is with the Industry Division, 
Economics Department of the World Bank, 
Washington, D.C. 
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of increase for intermediate goods and for capital goods —combined 
here with durable consumer goods—were more rapid in employment 
as well as in production. Their production has been gorwing by over 
16 percent per year, about 3.5 percent faster than the sector as a 
whole; although they still account for only one fourth and one tenth 

of all Iranian industrial activity respectively, these shares are larger 
than in 1962/63. However, as one would expect, the growth of pro- 


duction is outstripping the growth of employment in these more 
capital-intensive activities. 


Table 1: Changes in Value Added by Manufacture 
and Employment in Iranian Industry 






































Annual 
Five Year Rates of 
1962/63 1967/68 Increase Increase 
Value Added 
(billions of rials) 34,1 62. 8 28.7 5.7 
Shares of Subsectors 
(percentages) 
Non-durable con- 
sumer goods 68.9 64. 0 59.2 13,3 
Intermediate goods 22, 2 2. 6 29.0 16.5 
Capital/consumer 
durable goods 8.9 10. 3 13.7 16.6 
TOTAL 100. 0 100. 0 100.0 13.0 
Employment 
(thousands of 249.7 461.5 211.8 42.4 
workers) * 
Shares of Subsectors 
(percentages) 
Non-durable con- 
sumer goods 70. 2 71.2 72. 3 13.4 
Intermediate goods 22.0 20. 7 19.2 Ee 
Capital/consumer 
durable goods 7.8 8. 1 8.5 14,1 
TOTAL 100. 0 100. 0 100. 0 yb | 





*excluding employers, working partners and unpaid family workers. 





Some of the factors contributing to Iran's success in generating em- 
ployment through industrial development include: first, a very large 
percentage of the firms in Iran are small establishments employing 
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less than 10 people, and these firms, which generally use a limited 
amount of capital equipment, have accounted for a large majority of 
the increase in industrial employment. Second, relatively labor- 
intensive industries including textiles, apparel, and assembly/ 
packaging operations still account for a substantial part of Iran's 
total industrial activity. Third, the labor laws in Iran make it diffi- 
cult for firms to dismiss workers who have been employed for more 
than a limited length of time. Fourth, the Iranian Government has 
assisted firms threatened with bankruptcy, especially those employing 
large numbers of workers, to avoid unemployment. Fifth, there is 

a policy in Iran to spread industrial development into the outlying 
areas, This policy is designed to encourage the development of new 
"growth poles.'' In these centers, new industrial establishments will 
develop, many of which will he relatively smaller and more labor in- 
tensive than the factories in Tehran, thereby extending employment 
opportunities to more of the nation's people without drawing them into 
the already crowded capital city. 


While these policies have been relatively successful in maintaining 
employment growth in the past, future development of Iran's manu- 
facturing sector is not likely to create employment at the same rate. 
Iran's past decade of industrial development has depended heavily on 
import substitution in the consumer goods field, the traditional area 
of 'easy'' import substitution. However, the country is now virtually 
self-sufficient in consumer non-durables; little more than 10 percent 
of Iran's imports today are in this category. Consequently, as oppor- 
tunities for the development of new types of industrial activity in the 
field of consumer non-durables have almost been exhausted, new firms 
must increasingly enter the often more capital-intensive fields of in- 
termediate and consumer durable/capital goods production. 


In Iran today, and in most:other developing countries, the simple 
workshop activities producing consumer goods and semi-services — 
such as carpentry, vehicle repair and garment-making—generally 
require less than $5,000 and sometimes less than $1, 000 of fixed 
capital per job. Job cost in the assembly industries runs from 
$10, 000 to $15,000 on the average. The textile industry, once re- 
garded as the classic example of a labor-intensive industry, today re- 
quires investments in Iran of $30, 000 to $40,000 per job. Although 
a petrochemicals industry based on Iran's rich reserves of oil could 
ultimately generate thousands of jobs, the cost will be high— probably 
from $150, 000 to $300, 000 per job. 


The pressure to move into more capital-intensive industries be- 
cause of domestic market saturation might be relieved in part by turn- 
ing to export markets. However, expansion of employment through 
development of export-oriented industries will be difficult in Iran, as 
it is in virtually all developing countries. 1) Most countries of the 
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world, both developing and developed, have erected substantial trade 
barriers, These make it very difficult for the developing countries 
such as Iran, which are often comparatively high cost producers in the 
first place, to compete in foreign markets. 2) Iranian producers must 
compete in an international market which is often ruled by abnormally 
low or dumping prices. These prices are in part an inevitable re- 
sponse to the tariff barriers. Many manufacturers in the more de- 
veloped countries can afford to export their excess production at 
prices below full cost because of various government subsidies and/ 
or because they can count on sales in their large domestic markets to 
cover their fixed costs. However, industries in developing countries 
like Iran must generally recover their full costs of production on ex- 
port sales, for the domestic market is too small to absorb a suffi- 
cient volume of goods to cover fixed costs. 3) Few businessmen in 
Iran have the knowledge, experience and contacts needed to market 
their products internationally. Selling abroad requires knowledge of 
foreign markets and foreign government regulations, establishment of 
sales and service networks, advertising, and the like, all of which 
take time to develop. 4) Many of the industrial licensing, financing, 
foreign exchange and protection policies in Iran often discriminate 
(though unintentionally) against export-oriented industries and in favor 
of industries producing for local markets. These policies are pres- 
ently under intensive review by the government. Therefore, while 

an export orientation may well be an excellent long-term means of 
encouraging employment-generating industries in Iran, export indus - 
tries take a great deal of time and effort to develop and cannot immedi- 
ately meet the demand for additional industrial employment. 


In sum, Iran has successfully shaped her past industrial develop- 
ment so that industrial employment has grown almost as rapidly, a 
phenomenon rarely found in developing countries. But the pressure 
of domestic market saturation in the more labor-intensive consumer 
goods industries means that Iran will need to pursue employment gen- 
eration on several fronts to maintain its exemplary record in the 
future. Developing countries around the world could well take note, 
not only of Iran's past industrial investment pattern, but also of the 
possible future strategies open to Iran and other developing countries 
in the battle against unemployment. 


Within the industrial sector, when the scope for production in the 
consumer goods industries has been filled, countries can look for 
those intermediate and capital goods products which are naturally 
more labor-intensive, thereby capitalizing on the plentiful supply of 
labor. Where there are alternative methods of producing a product, 
those which use relatively more labor would best help meet employ- 
ment goals. Such methods will of course be attractive to industrialists 
only to the extent that hiring more workers can be made profitable. 
This depends in part on the productivity of the labor-intensive methods 
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and the wage rates that employers must pay, which in some cases in 
Iran have been driven above the marginal productivity. Labor-inten- 
sive methods would also be more attractive if employers were allowed 
to hire and release workers as necessary for efficient plant operation. 
The unemployment resulting from such layoffs could be made both 


shorter through retraining programs, and less painfull with unemploy- 
ment benefits. 


However, the selection of methods of production and types of products 
within the industrial sector should be made with an eye towards the re- 
quirements of the international markets, which Iran is rapidly entering. 
These markets require high quality, efficiently produced goods, so in 
the drive for more employment policy makers must never lose sight 
of the need for efficiency in the use of capital and materials. This 
can mean more production, lower costs, more sales, and consequently 
more jobs. 


Since industry is almost universally the least labor using sector, 
industry cannot be developed at the expense of the agricultural and 
service sectors which traditionally depend more heavily on labor. 
Agriculture is often treated as a stepchild in development strategies 
by steering the bulk of the country's resources towards the more glam- 
orous industrial sector; but a solid, growing agricultural sector is the 
backbone of a sound pattern of industrial development. Existing indus- 
tries in countries like Iran cannot continue their expansion without 
raising the incomes of the urban and rural poor to expand the domestic 
markets for industrial products. Agricultural development programs 
now underway in Iran help the latter; the development of more produc- 
tive service industries, such as skilled and reliable construction firms, 


could employ many of the urban poor, giving them the incomes to buy 
industrial products. 


[ Excerpted from an unpublished 
paper summarizing the author's 
presentation at the Society for 
International Development World 
Conference, Ottawa, Canada, 
May, 1971. ] 
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Capital Utilization in 
Economic Development 
Gordon C, Winston 


[ Despite capital shortages, industrial equipment is greatly underutil- 
ized in many developing countries. Analysis of Pakistani data for 
1965/66 suggests that preferences for daytime work are an important 
underlying reason. Efforts to change these preferences could con- 
tribute substantially to economic growth. ] 


It is widely accepted that economic growth in under- 
developed countries depends primarily on additions to 
the stock of capital. There are qualifications and par- 
enthetical comments that modify and flesh out formal 
descriptions of this process, but these are seen essen- 
tially as modifications to the still acceptable basic pro- 
cess of accumulation-investment-income-accumulation 
that has characterized development models from Marx 
through Harrod-Domar to Chenery. But if shortage of 
capital equipment is the major constraint to economic 
growth and industrialization, then it is a paradox of no 
small significance that in the typical underdeveloped 
country the existing stock of industrial capital is left 
idle most of the time. If installation of capital equip- 
ment does not lead to its use, then it is clear that sav- 
ings and investment in physical capital cannot be the 
most critical aspects of development. Growth in 
product will be determined not only by the propensity 
to save-invest times a technologically determined 
marginal output/capital ratio (as in the Harrod-Domar 
model), but also by a percentage-of-utilization variable 
applied to capital stock—a variable which may shift 
rather widely relative to the effects of changes in the 
other growth determinants. 








Dr. Winston is a Professor of Economics 
at Williams College, Williamstown, 
Massachusetts. 
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If these are the effects utilization has on growth rates, how can the 
low levels of capital use found in underdeveloped countries be explained 
or justified? The available evidence suggests that in West Pakistan in 
1965/66, for instance, the average industrial firm operated its equip- 
ment at less than 33 percent of its potential in a country where capital 
is assumed to be critically scarce. With few exceptions, capital utili- 
zation has been discussed only briefly and casually in the general 
literature of development, and neither hypotheses nor their implica- 
tions have been tested. To list the most popular of the wide variety 
of explanations offered, the underlying cause of excess capacity has 
been found: in uncertainties of demand estimation, in scarcity of 
trained manpower,in anti-monopoly policies, in scale economies that 
recommend" buildingahead of demand, '' in rapid industrial growth 
itself, in the project bias of aid-giving countries, in financial capital 
outflows achieved through real capital imports and, importantly, in 
the consequences of an import substitution industrialization policy — 
in shortages of imported raw materials and import licensing policies. 
Diverse though these causes are, they all derive from errors in 
planning, accidental by-products of government policies or a type of 
technological determinism—in other words from inefficiencies and 
rigidities of one sort or another. 


There is another kind of explanation for excess capcity, differing 
from these in that a low rate of utilization is seen as the result of per- 
fectly sensible economic decisions by sensible people. An analysis of 
excess capacity as a consequence of rational investment behavior was 
developed by Robin Marris (The Economics of Capital Utilization, 
Cambridge, England: Cambridge University Press, 1964). The simple 
fact from which it starts is that people's normal preferences favor day- 
time work. To induce people to work at night, firms have to pay a higher 
wage—a shift differential in pay for the same work—so a firm faces 
higher total and unit costs for non-day-time operation. How much 
higher these costs will be will depend on the size of the shift differen- 
tial and the level of real wages relative to other costs. It is assumed 
that there are alternative techniques of production in any industry; 
that higher capital-labor ratios are associated with higher labor pro- 
ductivity; and that entrepreneurs maximize profits. 





Consider an economy operating with such cheap labor that it always 
pays to use plants with very labor-intensive techniques (hence low labor 
productivity) and to run them at high rates of utilization. The differ- 
ential wage paid to shift workers might then be a considerable percent- 
age of the day-time wage, but if that base day-time wage were low the 
cost of high utilization rates would be small. There might be known 
techniques of production that would increase labor's productivity by 
giving it more (better) equipment to work with; but so long as wages 
remained sufficiently low it would pay entrepreneurs to expand produc- 
tion by duplicating the low-productivity technique and then run it full 
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time instead of using limited resources to increase capital intensity 
and labor productivity. Suppose this economy were faced with a rise 
in the average wage rate, large enough that the original combination 
of technique and utilization would no longer yield maximum profits. 
There are two ways for firms to adjust to the higher wage (percentage 
shift differentials remaining the same): 1) reduce utilization so as to 
lower the average wage by paying a smaller part of the wage bill for 
higher-wage night work; or 2) increase labor productivity by giving 
labor more capital to work with. 


Which of these is best for profits depends on the size of the shift 
differential and the cost of the alternative technology that brings higher 
labor productivity. If the shift differential were small, a good deal 
of output would have to be lost before the average wage was much re- 
duced through a lower rate of utilization—a high "elasticity of utili- 
zation''in Marris' terms. Given the technological alternatives facing 
an industry, a high elasticity of utilization makes reduction of utili- 
zation an unattractive way to adjust to an increased average wage. 

The other way a firm may adjust to higher wage rates is to increase 
labor productivity, and an important difference in the sets of techno- 
logical alternatives facing different industries is the ease (in terms of 
costs) with which a given change in labor productivity can be achieved. 
In one set of technologies a change in labor productivity might be had 
with a relatively small additional capital cost—a high "elasticity of 
mechanization''—while another set of alternatives may increase labor 
productivity only with substantially increased capital costs—low 
elasticity of mechanization. The higher is the elasticity of mechani- 
zation, the more likely is adjustment to higher wage rates to take the 
form of increasing capital intensity and the less likely that it will take 
the form of reduced utilization. Thus, the level of utilization and the 
level of capital intensity that will be optimal with any given wage rate 
will depend on both elasticities. 


In addition to these two elasticities, technical characteristics in- 
fluence utilization rates through economies of scale, not only in the 
lumpiness of plant size relative to the size of the market but in the 
internal balance of production flows between variously lumpy pieces 
of equipment within the plant. Further, the indivisibility of manage- 
ment over a 24-hour day afflicts, especially, the small firm with its 
Jack-of-all-trades management. Finally, costs of shift work, and 
hence utilization rates, are influenced by the intensity and distribu- 
tion of people's preferences for or against night work. Preferences 
determine economic costs also in the management costs of night 
work and in the subjective costs of 24-hour-a-day responsibility that 
may be incurred by entrepreneurs. 
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Utilization of Capacity in West Pakistan 





Examination of the structure of excess industrial capacity in West 
Pakistan had two aims: 1) to test its compatibility with the economic- 
rational analysis of capacity use, and 2) to determine the importance 
of other industry characteristics that influence an underdeveloped 
country. Data were collected by the West Pakistan Census of Manu- 
facturing Industries (CMI) for 62 industries for 1965/66 and were ag- 
gregated into 26 industrial sectors for the analysis. Concerning the 
concept of capacity use: typically there is a wide variety in the number 
of shifts a firm considers normal, and the level of operation it there- 
fore reports to any data-collecting agency as "full utilization of capac- 
ity. '' The question being asked here is why these standards of 'normal'"' 
or "full" utilization leave capital idle most of the time—why there is so 
great a conflict between the presumed capital scarcity of an under- 
developed country and these entrepreneurial standards of correct capi- 
taluse. The data were adjusted to reflect capital scarcity by taking 
two-and-a-half-shift operation for five days a week (100 hours a week) 
as the standard, unless the sector reported operating rates higher than 
that in which case actual operations were the standard. With this 
rather conservative estimate of capacity, average utilization was 33 per- 


cent; percentages for particular industries appear in Column 4 of 
Table 1 below. 


There were four primary characteristics of an industry in West 


Pakistan significantly related to its level of capacity utilization (U). 
They are: 


competing imports (M), measured as a percentage of total supply; 

export sales(X), measured as a proportion of total domestic pro- 
duction; 

capital-income ratio (K/Y); and 

average firm size (S) measured as average annual production by 
the reporting firms in each sector. 


These four characteristics explain a surprisingly large amount of 
variation in capital utilization between industries. Two other character- 
istics—market structure and labor productivity—were somewhat less 
influential but had, none the less, significant relationship to utiliza- 

tion rates. Ina regression equation on percentage utilization of 
capacity that contained the first four characteristics, imports and 
capital-income ratio were significant at 99.9 percent, while exports 

and average firm size were significant at 99 percent; 81.52 percent 

of the variation in capacity utilization between industries is explained. 


Competing imports. It is to be expected that imports would be re- 
lated negatively to capacity use—imports compete, reducing demand 
for local products. But there is a quite reasonable negative relation- 
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ship on the supply side, too. If, as is typical, a developing country 
has followed an import substitution policy for a number of years it 
has (by definition) biased investment towards those industries with 
significant competing imports, and this would have led in time to 
more unused capacity in those industries. 


Exports, too, can have an influence on capacity utilization that 
operates either through demand expansion or through investment and 
supply. Current exports add to current demand for the product, in- 
creasing capacity utilization. Past exports would have put an industry 
relatively in disfavor if investment planners were captured by the 
strategy of import substitution and its concomitant "export pessimism,'"' 
a relative investment bias against export industries that would lead to 


high levels of capacity utilization. In both cases the relationship 
would be positive. 





The capital-income ratio. The correlation between capacity utili- 
zation and capital-income ratio is positive and significant at over 99 
percent. The most persuasive explanation is Marris': that it reflects 
profit-maximizing adjustments to prevailing wage, cost and technolog- 
ical patterns among industries. While we don't know the actual values 
for the elasticities, we would expect to find that those firms with higher 
capital-income ratios were also those that had had higher elasticities 


of mechanization in the past, hence have higher rates of utilization 
now. 


Average firm size. Economies of scale undoubtedly play a major 
part in the significantly positive correlation between average firm size 
and capacity utilization. What sort of scale economies operate is not 
so clear—whether it is simple lumpiness of plant relative to demand, 
or the more subtle phenomena suggested above of equipment scale rela- 
tive to product flows within the plant, or management scale—i.e., the 
reluctance of small owners to delegate night-time supervision to others. 
Other explanations for the correlation of size and utilization are also 
plausible: if high rates of utilization indicate efficiency, then effi- 
cient firms would probably have grown larger than the inefficient 
firms; or if political power is greater for larger firms—influencing 
decisions such as licensing of raw material imports (and if capacity 
use were constrained by their shortage)—then larger firms would 
operate at higher rates of utilization. 





Market power. We might expect that competition tends to force 
higher rates of utilization, since firms with market power can substi- 
tute either inventory accumulation or excess capacity for price fluc- 
tuations when faced with demand fluctuations. Adding N, the number 
of reporting units in each industry, to our regression equation increased 
the value of R2 to 0. 8641, with N significant at 95 percent. 
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Labor productivity. When added as a variable to the above equation 





with the four basic industry characteristics, labor productivity (L) is 
significant at more than 90 percent. What may appear curious is the 
negative sign of the relationship—the higher is labor productivity, the 
lower is the rate of capacity utilization, holding constant exports, 
imports, capital-income ratio and size. There are two reasonable 
explanations for this. The first supports the sense of Marris' model: 
in the hypothetical sequence used to describe his model above, the in- 
dustries found to be operating at high utilization rates are those with 
low wage, low productivity labor. The alternative explanation is simply 
that in measuring value added per unit of labor we have inevitably 
measured labor skills, and these skills are in critical shortage, limit- 
ing capacity use even though, in a traditional labor surplus economy, 
their shortage is not fully relfected in differential wage rates. This 

is consistent with the fact that wage rates are less significantly cor- 
related with capacity use than is labor productivity. 


Statistically the best (and a surprisingly good) description of excess 
capacity in West Pakistan comes from a regression combining the six 
variables just discussed. In these data each of these industry charac- 
teristics contributes significantly to explaining variations in inter- - 
sectoral utilization rates, and more than 90 percent of the total vari- 
ance is explained. 


U = 29. 26 — 0. 366M + 0. 234X + 2,40K/Y + 0. 937S + 0.034N — 1. 256L 
R2 = 0. 9042 
F= 20.5 


In Table 1 actual capacity utilization is shown for each industry, along 
with the values for the variables. 


Other influences. The rate of growth of an industry appears to be 
highly correlated (positively) with capacity use, but it is highly corre- 
lated, too, with the capital-income ratio and the latter gave better 
statistical correlations with utilization rates. Imported raw-material 
dependence certainly represents the most important characteristic 
omitted so far as a widely accepted reason for excess capacity in de- 
veloping countries. The reason imported raw materials were omitted 
from the analysis above is, similarly, that they are highly correlated 
with competing imports and the problems of multicollinearity clearly 
intrude. It has been suggested that there is a relationship between 
levels of utilization and the use to which an industry's products are 
put —consumption-goods firms are held to operate at generally higher 
levels than intermediate or capital-goods firms. In the Pakistan data 
simple averages do show patterns; consumption-goods industries 
appear to operate at somewhat higher levels of utilization than capital 
goods, and intermediate goods are more irregular. But few industries’ 
output can be classified simply as consumption goods or capital goods 
and in any case the relationship adds little to the statistical explanation. 
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Table 1: Utilization Data 




















Utilisation rates. Compet- . 
a Average Imported | Lahour i Exports Rate of |Capital- 
P.S.1.C. Industry. tae j ing ge Raw produc- imports. | 1959/60. | growth. income 
justed Adjusted.} units. material. | tivity. 1959/60. ratio. 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
2070 | Sugar 50-28 50-28 11 299-90 8-71 8-30 0-10 2-36 293-37 1-19 
2091 | Edible oils 66-73 38-11 131 28-55 0 1-49 3-40 0 523-05 1-72 
2092 | Tea 91-09 36-44 5 308-57 1-18 — 0-60 23-99 38-47 — 
2099 | Miscellaneous food 49-43 22-32 57 16-43 25-46 1-09 26-20 18-14 230-44 1-34 
2100 | Beverages 44-40 17-76 24 10-47 23-96 3-25 37-80 0-01 45-25 1-34 
2200 | Tobacco 49-66 19-86 45 77-55 9-77 14-33 0-40 0-10 456-76 0-85 
2311 | Cotton textiles 94-32 69-73 668 24-08 16-10 1-28 2-70 21-73 218-23 4-87 
2314 | Silk and art silk 72-00 28-93 201 7-62 78-88 1-80 49-00 0-01 199-27 2-34 
2420 | Footwear 44-36 17:75 57 6-46 55-56 — 0-20 -- 109-50 — 
2500 | Wood, cork and furniture 60-19 24-07 46 4-36 19-32 1-32 17-30 2-07 508-02 0-93 
2700 | Paper 44-48 20-87 11 2-90 3-16 33-40 1-16 420-38 2-88 
2800 | Printing/publishing 52-00 20-80 149 4:97 41-10 1-74 11-10 1-70 220-63 1-67 
2900 | Leather 65-48 62-75 55 6-26 22-06 1-37 1-10 98-34 413-03 0-52 
3000 | Rubber 47-41 18-97 42 8-60 63-41 — 66-10 1- 218-43 2-12 
3114 | Fertilisers 79:77 79-77 3 296-72 7-58 1-35 58-10 54-66 2728-97 13-56 
3150 | Soaps/perfumes 43-57 22-85 86 18-37 51-10 — 5-80 0-95 365-98 -- 
3191 | Matches 142-44 56-97 1 105-81 25:77 _ 0 0 71-55 _— 
3199 | Miscellaneous chemicals 45-26 18-68 124 26-92 29-89 4-80 60-70 10-28 621-25 1-45 
3200 | Petroleum 45-41 45-41 5 973-06 49-12 -- 67-20 14-96 209-95 1-97 
3300 | Non-metallic minerals 67-16 42:52 80 16-21 25-79 2-67 22-00 0-59 291-28 3-60 
3400 | Basic metals 40-40 16-16 97 19-15 85-74 1-90 56-00 1-22 705-87 3-09 
3500 | Metal products 48-71 19-48 295 3-72 71-34 1-46 56-00 4-66 437-64 1-17 
3600 | Non-electrical machinery 35-82 14-33 252 3-32 30-53 1-48 87-30 1-57 876-83 1-97 
3700 | Electrical machinery 40-33 16-13 173 12-35 74-46 2:13 69-70 0-09 1325-77 1-91 
3800 | Transport 53-37 21-35 183 8-49 78-19 1-67 65-50 10-04 1013-69 5-82 
3900 | Miscellaneous facturing 49-82 20-81 197 3-60 42-07 1-83 67-60 68-54 627-41 2-08 






































Columns 3 and 4: Unadjusted rates were those reported to CMI on 
the basis of production ''capacity.'' These were adjusted to a stand- 


ard of 100 hours per week as 100 percent utilization, except where 
actual production was higher than that. 





SOURCE: CMI and other official data, in some cases processed in 
secondary sources. 





The Significance of the Evidence 





Despite shortcomings, these industrial data of West Pakistan yield 
a considerable amount of information and appear to be reasonably 
catholic in their implications. No significant results can be traced 
to parochially Pakistan causes; the important relationships, and the 
structure of excess capacity, might reasonably be expected in any de- 
veloping country that had followed an import-substitution policy of 


industrialization. Three kinds of general conclusions emerge from 
the analysis: 


First, product market and demand differences between industries 
appear less important than supply-technology-cost-investment dif- 
ferences. The type of market—consumption, intermediate or invest- 
ment—was not directly relevant, though it may indirectly influence 
the technological factors, Export and import volume, -which might be 
strictly demand phenomena, seem to operate instead through invest- 
ment and supply [ demonstration omitted]. The major effect of trade 
policy appears in imported raw-material availability, though there 
is reason to suspect that even this strictly supply phenomenon oper- 
ates more through license-induced capacity creation than as a direct 
restriction to production. Of all the strictly market elements, only 


121 











market power seems clearly to influence capacity use, and it appears 
to operate indirectly as an expression of the preferences of those 
managers who are better able to indulge their preferences. 


Second, while inefficiency and dubious economic policies appear 
directly to have created some excess capacity, they cannot provide 
the major explanation for its level of pervasiveness—in fact, they ap- 
pear to account for only a small portion of the existing excess capacity. 
The explanations for excess capacity in underdeveloped countries that 
do rest on inefficiency and are consistent with this analysis are: 1) that 
import license-induced capacity is often redundant; 2) that import sub- 
stitution industrialization policies may proceed without supporting raw 
materials; and 3) that capital flight can be achieved through capital- 
goods imports, regardless of intended utilization. 


Finally, the most important aspect of these empirical results is the 
fact that they are so consistently compatible with an essentially eco- 
nomic analysis of capacity utilization and support its applicability to 
underdeveloped countries. For all the difficulties of inferring the ef- 
fects of elasticities from the data, capital-income ratios are positively 
associated with utilization while, ceteris paribus, labor productivity 
is negatively associated; and the strong influence of average firm size 
supports Marris' stress on scale economies. This broad confirmation 
is of great importance, because if capacity utilization is in large part 
a rational economic response to identifiable economic circumstances 
and if these responses operate in underdeveloped countries, then a 
new area of planning is opened up-in which it may well be possible to 
increase the rate of growth by changing the circumstances that deter- 
mine capacity utilization. 





Utilization Policies 





Any description of planning policies to increase aggregate utiliza- 
tion of capacity in underdeveloped countries must be sketchy at best, 
but the broad outlines are clear: effective utilization policies will 
change people's preferences towards night work; they will change 
their rewards for undertaking it or they will change the pattern of 
whose preferences count the most in the aggregate. There are, in 
addition, differences in shift costs that are not due to preferences, 
and these, too, influence utilization levels. 


Preferences. A reduction in the popular antagonism to night work 
is a most effective way to increase utilization rates, since it increases 
utilization in itself by reducing the costs of shift work at the same time 
that it makes any other policy measures more effective by reducing 
resistance tothem. Part of people's aversion to night work is due to 
inconvenience and loneliness, both of which would be changed if a 
larger proportion of the population worked at night. The implications 
of this are two: a) that any increase in the amenities of night work— 





122 











especially in scale-sensitive services like police protection, trans- 
port, food—influence utilization rates; and b) that planners con- 
sidering shift-work expansion should not weigh too heavily existing 
aversions to night work, recognizing that preferences will change 
when night work is more widespread. 


Shift differentials in underdeveloped countries present both a para- 
dox and apromising opportunity to influence utilization rates. If 
there is widespread unemployment, the worker's decision is between 
night work and being unemployed. Competition to get any job at all 
should eliminate the need for payment of a shift differential, regard- 
less of underlying preferences between night work and day work. In 
fact, however, the shift differentials required by legislation in under- 
developed countries are a great deal larger— 25-50 percent above 
day-time wage rates—than those paid in advanced countries —about 
10 percent. Even though such laws are often ignored in practice, it 
appears that where capital is most scarce and labor most abundant, 
official policies compound the scarcity of capital and the unemploy- 


ment of labor. We can only speculate as to why this should be; the 
alternatives are: 





a) That preferences against night work in traditional societies 
are so very strong that most people would rather be unemployed 
than work at night. 

b) That labor competent to work in industry is critically scarce 
despite high levels of aggregate unemployment, so the shift 
differential reflects the preferences and scarcity of those few 
workers. 

c) That politicians' ideas of ''advanced" social legislation, and 
not social preferences, increase the shift differentials. 


The first and second presume that the differentials do reflect 
preferences. Utilization policy to influence the first could only work 
through changing preferences. The second is evidence of inappropri- 
ate technologies and inadequate resources devoted to training; its 
correction rests on reversing these. The third presumes an inac- 
curate expression of preferences and an inadequate appreciation of 
the effects of legislation; the best policy is to get rid of the existing 
policy. 


Management preferences and incentives. The preferences of man- 
agers (rather than workers) seem to have a disproportionate impor- 
tance in determining the rate of capital utilization in underdeveloped 
countries. This implies that utilization policies can either redistrib- 
ute that power or make special efforts to change the preferences or 
incentives of this group. Efforts to change management preferences 
might prove more effective than those aimed more broadly at indus- 
trial workers and, indeed, infusion of techniques of professional 
management in itself may reduce antagonism to night responsibilities. 
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Appeals to nationalism, religion or class pride undoubtedly have an ef- 
fect. That the management group is a small élite makes it easier to 
contact (and perhaps even to coerce), but at the same time the scarcity 
of management gives it a market power that reinforces its preferences 
for day work. And the distaste that managers in advanced countries 
typically feel for night work and responsibilities is probably a good 
deal greater in a traditional, ex-colonial society. 


Incentives to increase managements! willingness to work at night 
can operate positively, as by subsidies dependent on utilization, or 
negatively by increasing the relative cost of operating during the day. 
One promising measure already instituted is Pakistan's tax on 24- 
hour -a-day capacity (replacing a tax on output in some industries). 

In making it more expensive tc let plants sit idle, the tax may increase 
utilization by increasing the costs of capital, and thereby reducing the 
relative costs of labor and the impact of shift differentials in reducing 
utilization. The magnitude of the tax seems sufficient to have such 
effects, since it is equivalent to an additional interest rate of 12-24 
percent. A simple increase in the price of capital, for example by in- 


creased tariffs on capital-goods imports, will have some of the same 
effect. 


These policy recommendations are addressed to the non-utilization 
resulting mainly from preferences, In addition, governments should 
find it rewarding to undertake reduction of those inefficiencies in the 
system which result in low utilization. Most obvious are material 
supply bottlenecks, whether in imports or in domestic output. The 
planning and licensing of new investments should be far more discrim- 
inating with respect to utilization prospects. Attention to these matters 
can remedy particular problems, actual or foreseeable, but it will also 
be necessary to address policies to changes in those general prefer- 
ences which seem to account for the pervasive quality of low utilization 
rates, and to reduce the prevailing wastage of capital by raising its cost. 


These comments on utilization policies can be little more than sug- 
gestive until more is done in this important area. Of the greatest 
urgency are studies to establish the generality among underdeveloped 
countries of the empirical results presented here and the validity of 
the economic model of excess capacity. Only slightly less urgent are 
efforts to refine our understanding of what influences work prefer- 
ences—to learn more about the intensities and distribution of prefer- 


ences for day work and, especially, the way managers' preferences 
are formed and can be modified. 


[ Excerpted from ''Capital Utilization in Economic 
Development, '' The Economic Journal. London: 

The Royal Economic Society and MacMillan (Journals) 
Limited, Vol81, No, 321, March 1971, pp. 36-52 
and 54-57, | 
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